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initial issue of Precision Metal Molding 
represents the achievement of a 
new milestone in the systematic progress of the 
metal molding industry. The publishers 
have recognized the value of an impartial source 


of factual information to aid product 
designers and manufacturers in their search for the 
a S a | ll t ep t 0 most advantageous casting process for their products. 
Monarch Aluminum Mfg. Company, during the 
" past 39 years, has developed widely-recognized 
N ‘0 9 re S S | Al production facilities for quality Aluminum 
Permanent Mold castings and Aluminum and 


Certified Zinc Die castings. These production methods 
iv have been individually recommended on 
4E [ j § ; 0 y the basis of an honest analysis of the ultimate 
M c T n L benefit to the customer's end product. 


Manufacturers, in many industries, have discovered 


NM 0 t Bb] il 6G that Monarch services go far beyond these 


three casting methods. Outstanding facilities 


for product finishing and complete 
assembly demonstrate Monarch’s unique position 


to meet the most exacting specification. 


We invite you to discuss your particular 
casting problem with our engineers. They will 


recommend a practical, economical solution. 


MONARCH ALUMINUM MFG. COMPANY : Detroit Avenue at West 93rd Street, Cleveland 2, Ohio 
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ADVANCE “COST-PLANNED” CASTINGS 


Advance Pressure Castings can take your product at any point in its development 


and carry it through to finished form. Every step of the way from blueprint to delivery of 
the finished product, your castings need the rich background of inventive engineer- 
ing plus the custom-tooling and production facilities offered by Advance — and all 
at ONE SOURCE. Here, however simple or intricate the problem, you can 

depend on the finest skill and the greatest resourcefulness 

when fine casting is involved. 

The best way to learn about Advance Pressure 

Castings complete service, for civilian or D. O. pro- 

duction, is to discuss your casting problems 

with an Advance Development Engineer. Call 

or write today—your inquiry incurs 


no obligation. 
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Yes, die castings are different. It takes 
more than machines to produce die castings. 


Die Castings are Newton-New Haven’'s business. Here is an 
organization that has production and engineering talent to help 
you with your die casting problems. 

Newton-New Haven has prepared a booklet on 
“Dimensioning Die Castings.” This is basic data 

that every Engineer and Designer should have. 

Write on your company letterhead for your copy. 


EWTO 
EW HAVE 


¥ 
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LETTERS TO 
THE EDITOR 
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BARREL FINISHING SURVEY 


From time to time this office dis- 
tributes to our various manufacturing 
organizations a bulletin devoted to 
improvements in processing or equip- 
ment, which are considered applicable 
to our operations. 

We are now preparing such a bul- 
letin, to be accompanied by manu- 
facturer’s literature and catalogs, re- 
lating to barrel finishing and avail- 
able equipment. In this connection, 
the article beginning on page 39 of 
DIE CASTINGS of May, 1951, is a 
very thorough and detailed presenta- 
tion of American techniques in this 
field. We therefore wish to arrange to 
purchase 40 copies of this magazine. 
If you will advise us of the cost, we 
will enter an order therefor. We would 
prefer to distribute the complete 
magazine rather than tear sheets or a 
partial reproduction, because of the 
many other topics of interest therein. 

If however, this quantity is not 
available, or if for some reason you 
do not wish to supply them, we would 
request permission to duplicate, pho- 
tostatically, that portion of the May 
issue which includes the above-men- 
tioned article.—G.M.C. 


There has been exceptional interest 
in the complete survey of barrel fin- 
ishing techniques, equipment and ma- 
terials, contained in the May issue. 
Expecting that this would be so, due 
to the excellent economy and effec- 
tiveness of this method for polishing, 
deburring, burnishing or coloring 
small die cast parts in bulk, we or- 
dered extra copies to be printed of 
that issue. The response has been 
heavy, but there are still some copies 
available and we have been able to 
furnish the 40 copies, as requested. 

Incidentally, the survey had, in con- 
nection with it, a directory of manu- 
facturers of equipment and supplies 
for barrel finishing.—Ed. 
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For THE BEST IN 
MELTING EQUIPMENT 
SPECIFY 









COMPLETE LINE OF MELTING EQUIP- 
MENT FOR DIE CASTERS, NON-FERROUS 
FOUNDRIES, AND SMELTERS 





: 1. IRON OR PRESSED STEEL ! 4. WATER COOLED MOLDS 
¢ Melting Kettles * Ingot Molds * Pallet POURING LADLES I 








Molds ¢ Slag Buggies * Enameled Ladle Bowls 
¢ Enameled Kettles * Enameled Thermocouple 
Protecting Tubes * Milles “Ferrisist” Ladle 7 = 
and Kettle Wash * Enameled Pouring Ladles if A oy Se _? 
* Salem Pressed Steel Ladles * Melting Kettles PG ENTE 

and Skimmers * Universal Mold compound 






= Se 
Tr 


y 





2. PRESSED STEEL LADLES 5. IRON MOLDS FOR ALL NON- 
FERROUS METALS 


Get Catalog No. 101 for detailed information 





on our complete line of melting equipment. 


6. THERMOCOUPLE PROTECT- 
ING TUBES. STANDARD 
TUBES ARE 1%" O.D. 
THREADED FOR %"" PIPE. 
STANDARD LENGTHS RUN 
FROM 12°" TO 48"* 


NEW YORK REPRESENTATIVE—FRED W. HARMON 
15 ARDMORE ROAD ®@ SCARSDALE, NEW YORK 
TELEPHONE 3-6669 





3. CAST IRON POURING LADLE 









( 


(. H. MILLES FounDRY Company 


MANUFACTURERS OF SPECIAL ALLOY HEAT RESISTING IRON 


2201-25 WEST SOM SBIREET © CHICAGO P ILLINOUS @ LAC ATVESIG oe ae 2 
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Arrows indicate location of Die Cast Guides and Center Blocks 
on this drawing of a Globe-Van Doorn Elevator Car Gate. 


DIE CAST Gyides and Center Blocks 


SIMPLIFY FABRICATION 
OF COLLAPSIBLE GATES 
FOR ELEVATOR CARS= 


Some years ago the Globe-Van Doorn Corporation of 
Milwaukee sought ways and means to speed up and sim- 





plify fabrication of the collapsible gates for its elevator 
cars...and, if possible, to reduce costs at the same time. 


One move which helped to accomplish all three objec- 
tives was the die casting of the top-and-bottom guides 
as well as the center blocks, which are vital units in the 
gate assembly. Four such units (2 guides and 2 center 
blocks) are riveted in place in each upright channel . . . 
and there usually are at least 16 uprights in each gate. 


Formerly made of brass extrusions . . . which had to go 
through a number of precise machining operations .. . 
these guides and blocks are now delivered ready-for-use. 
Even the rivet hole is accurately cast-in. The net result is 
faster, easier fabrication of collapsible gates at substan- 
tially lower costs. 


Possibly die castings by MILWAUKEE can help you achieve 
similar results. 


ILWAUKEE DIE CASTING COMPANY 


1019N. FOURTH STREET ¢ MILWAUKEE 3, WISCONSIN 
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FILLING THE DIE 


We are very interested in the ar- 
ticle of your July issue on die cast 
aluminum windows, and would ap- 
preciate any information regarding 
the design of the die, especially how 
the trouble was overcome.—D.L.H. 
(England) 


Unfortunately, we do not know this 
detailed information, but are turning 
this inquiry over to the manufacturer 
who may be willing to supply some 
of this information.—Ed. 


COMMERCIAL DIE CASTING 
MACHINES 


We are looking for an article sum- 
marizing the specifications of various 
commercial die casting machines. | 
believe the article appeared some time 
within the last two or three years in 
your publication which we receive but 
we don’t seem to be able to locate it 
in our office now. 

Can you give us assistance in this 
matter? If you are familiar with the 
article please send us a copy of same, 
invoicing us for the charges involved. 


J.L.H. 


The article to which you refer is 
undoubtedly the one by William Dur- 
ing, vice president of Precision Cast- 
ings Corp., included in our October 
and November issues of 1950. This ar- 
ticle, printed in two parts, is called 
“4A Comparison of Commercial Die 
Casting Machines”. Copies have been 
forwarded. Ed. 


DIE CASTING INDUSTRY MEETING 


| would appreciate it very much if 
you would inform me whether or not 
the Die Cast Industry holds an an- 
nual convention. If so, please send me 


some information concerning them. 


E.W. 


The American Die Casting Institute, 
an organization of contract die cast- 
ers, holds an annual meeting in Chi- 
cago at the Edgewater Beach Hotel. 
The sessions this year will be held 
September 18-19. For further infor- 
mation contact David Laine, secre- 
tary, American Die Castings Institute, 
366 Madison Ave., New York 17, 
V.Y.—Ed. 
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FAYETTEVILLE, N. Y. 
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ar or Peace FAYETTEVILLE, N. Y. 


DIE CASTINGS 


PRECISION’s 
(oases 


In defense and civil production, there Cc 
is increasing need for lighter, stronger, 
exactly accurate products and com- 
ponents at lower cost. The answer 
is Precision Die Castings—durable, 
dependable, designed to solve your 
production problems by the foremost en- 
gineering skill in the die casting industry. 


Call a — wt yalay , / 


i T = . aoe. cr 
SYRACUSE, N.Y 


In W 











*Since 1909 the name “Pre- 
cision” has been the symbol of 
highest quality in the die cast- 
ing industry. 


SYRACUSE, N.Y 


4 * 
PRECISION CASTINGS.CO., Inc. 


212 Walnut St., Fayetteville, N. Y. 


Syracuse. N. Y. - Cleveland. O. + Kalamazoo, Mich. - Chicago. Ill 
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METAL POWDERS 
ESSENTIAL TO 
MODERN MILITARY PRODUCTS 


Missiles 

Bombs 

Shells 
incendiaries 
Smoke Screens 


Tanks Guns 
Planes Radar 
Trucks Sonar 
Jeeps Radios 
Ships Telephones 


The items listed above are materiel of modern defense—without 
them a nation would be largély dependent upon swords and 
spears; cutlasses and battle-axes; bows and arrows; horses, mules 
and carrier pigeons. 


Are you aware of the part metal powders are playing in 
the Defense Program? 


Without iron and other metal powders, the production of all of 
these items listed—and many others—would suffer seriously 
from the standpoint of quality of product, or rate of output, 
or cost to produce. 


Are you taking advantage of the cost reductions, the con- 
servation of critical materials, the time savings and other 
advantages that are possible through the use of powder 
metallurgy ? 


PLASTIC METALS is one of the leading metal powder producers 
in the world. Over 17 years of experience in this field is at your 
disposal. 


For more detailed information, write to 


PLASTIC METALS | 


iMAbilol Melmi. im. 7 eilel Pi Piel ese) Melel ITY, bf 
JOHNSTOWN, PENNSYLVANIA 
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THIS MONTH’S ADS 


NOTE: Circle numbers on the enclosed post- 
card to indicate literature, samples or trial 
services you wish to receive 


No. 3. DIE CASTING, machining, 
painting and plating facilities of the 
Admiral Die Casting Corp. are shown 
in a bulletin offered by the company. 
No.5. “WE’RE GEARED FOR 
YOUR DEFENSE NEEDS” is a book- 
let explaining the Advance Tool & 
Die Casting Co.’s facilities for pro- 
ducing die castings. 

No. 23. THE MODEL 400 DIE 
CASTING MACHINE is described 
and illustrated in bulletins offered by 
the Cleveland Automatic Machine Co. 
No. 31. SAMPLES OF TINY DIE 
CASTINGS and bulletins covering 
production facilities are offered by 
the Gries Reproducer Corp. This com- 
pany specializes in very small zine die 
castings. 

No. 38. THE INVESTMENT CAST- 
ING PROCESS is described and ex- 
plained in a booklet available from 
the Investment Casting Co. 

No. 41. DIE CASTING MACHINES 
made by the Kux Machine Co. are 
shown and described in a catalog 
offered by the company. 

No. 44. LITERATURE AND _ DE- 
SIGN INFORMATION on aluminum 
and magnesium die castings are avail- 
able from Litemetal Dicast, Inc. 

No. 46. FILTERS FOR HYDRAU- 
LIC SYSTEMS are described in 
Folder 105, offered by the Marvel En- 
gineering Co. These filters have no 
moving or wearing parts. 

No. 50. EQUIPMENT FOR DIE 
CASTING made by the Miller-Taylor 
Tool Co. is illustrated and described 
in literature offered by the company. 
The company makes zinc and alumi- 
num die casting machines in several 
sizes. 

No.51. MELTING KETTLES, 
HOLDING POTS and other equip- 
ment for handling molten non-ferrous 
metals is illustrated and described in 
Catalog No. 101, offered by the C. 
H. Milles Foundry Co. 


No. 60. “HOW TO DIMENSION 





PRINTS FOR DIE CASTINGS” is 
PRECISION METAL MOLDING 
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\ Fresh Oct FED UNDER PRESSURE 
BY THE MEASURED DROP 


The Model OL is the smallest in the 
series of six MADISON-KIPP 
lubricators. It is used where space 

is limited and for built-in applications 
in separated units of machinery where 
the most reliable type of lubrication ; 
is vital. 


fe dO as 


ere ee 


MODEL OL 
ROTARY DRIVE 


IN ZINC AND ALUMINUM 


Die castings as illustrated provide 
two important functions in the OL 
lubricator. They combine economical \ 
basic parts with pleasing appearance. 7 

When you are designing new prod- 
ucts, do not overlook the advan- 
tages of the die casting process. 

Please send all your inquiries to 
the home office in Madison, Wisconsin. 

























MADISON-KIPP CORPORATION 


213 WAUBESA STREET, MADISON 10, WIS., U.S.A. 





© Skilled cu DIE CASTING Wlechanics 
ANCIENS ATELIERS GASQUY. 31 Rue du Maral . rox. 
ee agents for Seletuen, Holland, —— a) : Ewperienced (“a LUBRICATION Exgincering 
—<Kd . Oncginators of Really 
AWigh Speed wiR TOOLS 






WM. COULTHARD & CO. Ltd., Carlisle, England AS 
agents for England most European countries, om - 
tralia, and New Zealand : 
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The red step-lamp housings on this toy scraper, as 

advertised in Life were created by experts, built 

by craftsmen, die cast by Cincinnati Die Casting Co., 

and monufactured by those who demand the best. 

There is not a mile of playtime highway, built by these 

“Model Toys", in which Die Casting has not ployed 
an important part. 


ALUMINUM 
ZINC—BRASS 


From die making to finished die tings —- regardless of alloy, shape or size — 

we at Cincinnati Die Casting Company are men of “know-how”, with a record 

of hundreds of die-casting jobs, in widely different types and designs successfully 

cluded. Cinci i Die Casting Company is well equipp q ly 

tooled to mass produce it .. . FOR LESS . . . BETTER. | »P lized 
service on Civilian or Defense Orders. Submit your requirements. 


CINCINNATI DIE CASTING 


COMPANY 


2100 SPRING GROVE AVE. CINCINNATI (14), OHIO 
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the title of a booklet offered by the 
Newton-New Haven Co. The booklet 
gives detailed instructions for guid- 


ance in dimensioning die casting 
drawings. 

No. 63. “POWDERED METAL IN 
YOUR PRODUCTION PICTURE” 
is the title of a booklet offered by the 
Powdered Metal Products Corp. of 
America. The company makes gears, 
bearings, electronic components and 
small assembly parts of sintered metal 
powder. 

No. 78. FURNACES FOR MELTING 
ZINC AND ALUMINUM alloys are 
described in literature available from 
Stroman Furnace & Engineering Co. 
These furnaces are built in both dip- 
out and tilt models in capacity ranges 
from 200 to 14,000 pounds. 

No. 80. EXAMPLES OF DIE CAST- 
INGS in zine and aluminum made by 
the Tri-State Die Casting Corp. are 
presented in a catalog offered by the 
company. 

No. 82. PHYSICAL PROPERTIES 
OF ALUMINUM alloys made by U. 
S. Reduction Co. are given on a slide 
chart offered by the company. By po- 
sitioning the pointer under the alloy 
number, the user can read the infor- 
mation in windows on the chart. 
No. 84. INVESTMENT CASTING 
PATTERNS can be made from sty- 
rene on a plastic molding machine. 
Information on machines designed for 
this purpose can be obtained from the 
Van Dorn Iron Works Co. 

No. 70. NON-FERROUS FOUNDRY 
EQUIPMENT including dip-out ket- 
tles, ladles and skimmers are illus- 


trated and described in a_ leaflet 


| available from the Salem Tool Co. 


No. 74. PERMANENT MOLD MA- 
CHINERY. hand, air and hydrauli- 


cally operated, is illustrated and de- 


| scribed in literature offered by the 


Standard Machinery Co. ; 

No. 13. INFORMATION ON _ IN. 
VESTMENTS for casting with the 
lost wax process is offered by Pre-Vest, 
Inc. This company specializes in the 
production of investments for ferrous 
and non-ferrous investment casting. 

No. 15. “QUALITY PRECISION IN- 
VESTMENT CASTINGS FOR IN. 


DUSTRY” explains how plaster mold 


PRECISION METAL MOLDING 








AMERICAN ELECTROLYTIC 














<< 
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ee 

7 A reliable source 
/ | for die casting 
{ requirements 
\ AMERICAN ZINC SALES COMPANY 

. Distributors for 


American Zinc Lead & Smelting Company 
Columbus, Ohio Chicago St. Louis New York 


— 
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DEPENDABLE 


BETTER U BETTER 
METHODS DIE CASTINGS 


DIE CASTINGS 

















SINCE 1919 

















The meaning 


of a signature! 


Through a quarter of a century of know- 
ing how, the SEs reputation for Better 
Methods— Better Die Castings, has been 
recognized. 


Sound engineering, metallurgical knowl- 
edge and skilled techniques have achieved 
and maintained a standard of superior 
quality. 


$Gsq has kept faith, always deserving the 
mark it bears. $s; means die castings 


for those who want the best. 


A sound, time-tested institution and a sound 
time-tested product have won confidence 
and widespread endorsement. 




















BETTER BETTER 
METHODS DIE CASTINGS 


DIE CASTINGS 














SINCE 1919 




















THE SUPERIOR DIE CASTING COMPANY 


1001 London Road CLEVELAND 10, OHIO 


= 
[7 Detroit Chicago Pittsburgh 
Philadelphia New York 
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castings can be used in various in- 
dustrial applications. It is available 
from the Atlantic Casting & Engineer- 
ing Corp. 

No. 42. THE LESTER PRESS, a 
publication designed to disseminate in- 
formation about the die casting proc- 
ess and die casting machines manu- 
factured by Lester-Phoenix, Inc., will 
be sent to qualified individuals by the 
company. 

No. 34. DIE CASTING MACHINES 
for zinc, aluminum, brass and mag- 
nesium alloys are described and il- 
lustrated in Bulletin 5106, available 
from the Hydraulic Press Mfg. Co. 
No. 71. “MODERN PRECISION IN. 
VESTMENT CASTING” is the title 
of a booklet offered by Alexander 
Saunders & Co. This company manu- 
factures investment casting equip- 
ment and supplies. 

No. 14. “A CRITICAL SURVEY OF 
INVESTMENT CASTINGS” is the 
title of a booklet offered by the Ar- 
wood Precision Casting Corp. 

No. 68. MAGNETIC CORES AND 
PARTS, porous filters and structural 
parts made of sintered metal powder 
are illustrated and described in a 
folder offered by Radio Cores, Inc. 
No.1. A SMALL DIE CASTING 
MACHINE that will cycle over 1000 
times per hour is illustrated and de- 
scribed in literature offered by the 
A. B. C. Die Casting Machine Co. The 
machine is intended for use with one 
and two cavity dies. 

No. 17. ELECTROFORMING, a proc- 
ess of metal forming involving the 
electro-deposition of metal on a form 
of predetermined size, is explained in 
a booklet offered by Bart Laborato- 
ries, Co., Inc. 

No. 49. IMPREGNATION OF PO- 
ROUS CASTINGS by the Mogullizing 
system is explained in literature of- 
fered by the Metallizing Company of 
America. 

No. 89. BURNISHING BALLS AND 
SHAPES and suggestions on hew to 
use them are contained in a catalog 
issued by the Abbott Ball Co. The 
company manufactures burnishing 
shapes made of bearing ball steel in 
many shapes and sizes. 


No. 90. ENAMEL FILLING OF RE- 
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Reduce machining costs with top quality I.P.C. 
Co investment castings — precision cast to 
keep your finishing operations to a minimum. 


I.P.C.Co has the experience to furnish quality castings 


to meet large or small production requirements. 


Consider the advantages of I.P.C.Co investment 


castings. 


@ Design 
Less restricted—complicated and odd shapes are 


easily produced. 


@ Materials 


Choice of metals available range from non-ferrous 
group to carbon and high alloy steels, stainless, 


tool steels and special alloys. 


@ Accuracy 


Tolerances comparable to machined parts—plus 


or minus .0025” per inch. 


@ Economy 


Eliminates machining—permits complicated odd 


shaped designs—utilize hard-to-machine materials. 
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613 WEST 16TH STREET ° GHICAGO 16, ILLINOIS 
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Intricate parts and precision compo 


nents 
can, Ce ELECTROFORMED 


If the radio frequency componeni you need cannot 
be made by conventional methods or is difficult 
and costly to manufacture, the possibilities are it 
can be made by electroforming. 


Electroforming can produce parts of intricate 
design, accurate interior dimensions and with high 
interior surface finish up to 5 micro-inch. Com- 
binations of metals may be used such as silver, 
gold, copper, nickel and iron for specific appli- 
cations such as conductivity, strength and corrosion 
° Vfes ; resistance. Dimensional stability is easily obtain- 
: Write Dept. PM. « able whereas it would be impacstale to hold 
for copy of dimensions by any other method. 


‘ Electroforming . ELECTROFORMING is the manufacturing of an 
Applications. 


article by the electrodeposition of metal on a 

and zs form of predetermined size, shape, accuracy and 
Procedure ; finish. We welcome the opportunity to discuss your 
: problem, no matter how difficult it may seem. 


BART LABORATORIES CO., INC. 
. 227 Main St. Belleville 9, N. J. 
Proucers in Precision Electroforming 


For further information circle No. 17 on the Reader Service Card. 
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trated and described in literature 
available from the Acromark Co. 
No. 91. “ADVANCED BARREL FIN. 
ISHING” is the title of a booklet of- 
fered by Almco Division, Queen Stove 
Works, Inc. The booklet gives details 
of the Supersheen method of con- 
trolled barrel finishing. 

No. 92. PNEUMATIC DEVICES 
AND CONTROLS are illustrated and 
examples of how they can be used are 
given in two Bellows Co. bulletins, 
AV-300 and CL-30. 

No. 93. A COMPACT, COMPLETE- 
LY AUTOMATIC DRILL HEAD with 
self-contained air and controlled feed 
and speed is described in a catalog 
offered by the Dumore Co. 

No. 94. EBONOL-Z, A BLACK 
COATING PROCESS designed es- 
pecially for zinc die castings will be 
applied to sample parts by Enthone, 
Inc. A check list is also offered. 
No. 95. BUFFING WHEELS AND 
COMPOUNDS and other finishing 
supplies are illustrated and described 
in literature available from the For- 
max Mfg. Corp. 

No. 96. SIMULATED PLATED FIN- 
ISHES are given to die castings with 
Platelustre, a paint recently marketed 
by the Maas & Waldstein Co. Litera- 
ture is available on this product, which 
may be used to simulate copper, brass 
or bronze plating. 


No. 97. FORMED WHEEL GRIND- 





ING, in which the backstand belt idler 
wheel is preformed to the shape of the 
part being ground, is described in 
literature offered by the Minnesota 
Mining & Mfg. Co. 

No. 99. BLACK OXIDE COATINGS 
for iron and steel are the subject of 
Bulletin MB-3, offered by the Mitchell- 
Bradford Chemical Co. 

No. 100. “NEW METAL CLEANER 
REMOVES OIL AND RUST IN ONE 
OPERATION” is the title of Folder 
F7993, available from Oakite Prod- 
ucts, Inc. 

No. 101. DETAILS OF THE HYDRO. 
HONE PROCESS, a wet abrasive 
blast cleaning and polishing system 
usable on die casting dies and other 
hard metal objects, are available from 
the Pangborn Corp. 





continued on page 103 
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IMPROVED FACILITIES 
FOR DEFENSE 





Since World War || the facilities of our 
die casting department have been con- 
siderably increased. 


MAT Mul -tolP Mitel Mol MoME I] oleeliligclaiclm 7 -Melg- 
better prepared to meet the production 
demands of the mobilization program. 


Send us’ your inquiries. 
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Whatever your production picture—large or small— 
there’s an H-P-M die casting machine to bring 

in new profits. Follow the lead of Hoover, Westing- 
house, General Electric, Western Electric, Chrysler, 
Emerson Electric, and many others for new 


production “highs” with H-P-Ms. 
: CHECK THESE H-P-M 
DESIGN FEATURES 


THE H-P-M ALL-HYDRAULIC MOLD CLAMP, 
guided by four strain rods, assures positive mold 
alignment. Die change-over is simple and fast. 
Both clamp stroke and pressure are adjustable. 
Positive overload protection is provided at all 
times. High speed closing and opening, with 
automatic slow-down prior to mold contact, guar- 
antees fast, shockless operation. 


H-P-M AUTOMATIC CYCLE CONTROL 
permits maximum production. Manual effort has 
been minimized. Electric hand switches control 
mold clamp, hydraulic ejector and core pulls. A 
single Multiflex timer controls the automatic cycle 
after metal has been ladled into “cold” chamber. 
A selector switch is provided for manual operation 
of entire cycle, if desired. 


aah Sheen ae mite Cou eee ct oaicanae 
ia apr in a-m| 400 as |ae-av ' provides a direct and compact source o 
$+ — — hydraulic power. All pumps, valves and controls 
are built by H-P-M for heavy duty service. Un- 
SPACE pars| 15¥2%15¥2 [1532x152 23223 | 30x30 | 36x36 divided responsibility to the user is guaranteed. 


Each pump is equipped with convenient volume 
DIE OPENS ‘ 
ah Kamas Zt and pressure controls. Only electric power and 
MAXIMUM cooling water are required to operate these self 
CAPACITY PER| 4 ai) » T a2 canyel v2 catye contained machines. 
SHOT (LBS.) ga tee 


a1 DIE | 24V/x24¥/2 |241/2x24/2| 38x38 | 45x45 | 36x36 





NET WEIGHT Az a Write today for Bulletin 5106, or better yet, call 
LBS 


in an H-P-M engineer to discuss your particular 
*NOTE: These models handle brass and magnesium die cast- = problems. 
ings as well. Complete specifications on ‘equest. 


THE HYDRAULIC PRESS MFG. CO. 1094 Marion Road * Mount Gilead, Ohio 


HYDRAULIC MACHINERY PUMPS © VALVES * MOTORS 
Revolutionizing Production with Hydraulics Since 1877 
For further information circle No. 34 on the Reader Service Card 
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High-intensity Runway Light 
Double Obstruction Light 


DIE CASTING 


means 


“happy landings’”’ 


Elevated Marker Light 
Single Obstruction Light 


for a host of 
elactoltiaakela Mm elacl (Vai 


CASE HISTORIES FROM 
MT. VERNON FILES 





Start to plan a production job, and immedi- 
ately you must figure out how to “land” on the 
credit side of the ledger. Get the work rolling, 
and you must keep within the boundaries of 
estimated costs at each stage of production. 


These are good reasons for considering die 
casting every time you have to specify a manu- 
facturing procedure. For die casting is a quick, 
cost-cutting means of producing items for 
thousands of applications . . . superior products 
that can be sold competitively. 


Says American Gas Accumulator Company, 
of Elizabeth, New Jersey. “The various die-cast 
parts made for us by Mount Vernon, for use in 
our airport runway and obstruction lights, not 
only help us hold down manufacturing and 
assembly costs, but contribute importantly to the 
quality of our products and their successful 
operation under rugged outdoor conditions.” 


That's die casting!—fast, economical pro- 
duction; clean” parts which require little or no 


machining, and adapt themselves readily to all 
types of finishing; dependable end products. 


Numerous manufacturers have found die 
casting a “top flight’ method for saving time 
and materials, stepping up output and reducing 
unit costs. Why not send us your specifications. 
We feel confident we can show you how to 
profit likewise. 


MT. VERNON 
DIE CASTING CORP. 


MT VERNON NEW 


Yorx« 


For further information circle No. 55 on the Reader Service Card. 
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Independent Fabricators ‘ely on 


Kaiser Aluminum engineers CUD for expert 


technical advice and engineering assistance 


on any aluminum casting #/-7} or extrusion 


problem. This service is immediately 





available GS to help you make better use 


of Kaiser Aluminum. 


> Aluminum pig specification ingot, ex- 
trusion billets. Sales offices in principal 
cities. Kaiser Aluminum & Chemical Sales, 
Inc., Oakland, California. 


Kaiser Aluminum 


A major producer of aluminum pig, specification ingot and extrusion billets 


For further information circle No. 40 on the Reader Service Card. 
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For Zinc Alloy 

Die Castings 

That Measure Up 

To The Highest Standards 
Consult 


Dimensional 
Accuracy 





Improvement of product quality and reduction of 
costs is the aim of all management today. Our castings 
are both competitively priced and outstanding in 
quality, and can help you build a better product for 


[z less. May we quote on your requirements today? 


Our Engineers 
Are At 
Your Service 





Ciel 


SCHULTZ DIE CASTING COMPANY 
1810 CLINTON STREET ¢ TOLEDO 7, OHIO 


For further information circle No. 72 on the Reader Service Cord. 
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the fastest & most 
DIF CASTING-: economical method 


of mass production 














Speed of production is the outstanding ad- 
vantage of the die casting process. Three 
hundred complex die castings per hour are 
not unusual, and multiple cavity dies can 
bring the rate per hour into thousands. Die 
casting can halve and sometimes quarter 
the man-hours needed by other methods. 

Zinc is the most widely used of all basic 
materials for die casting. It is strong, easy to 
machine and reproduces details with great 
accuracy. Furthermore, zinc can be given 
almost every type of plastic, paint or metal 
finish at low cost. 


DIE CASTING is the Process - ZINC, the Metal 
BUNKER HILL, the Preferred Zinc 


ST. JOSEPH LEAD COMPANY 
250 PARK AVENUE, NEW YORK 17 « Eldorado 5-3200 
Eastern Sales Agents 


NORTHWEST LEAD COMPANY 
SEATTLE, WASHINGTON 


Sales Office for Pacific Coast 


BUNKER HILL 99.99+% ZINC 


For further information circle No. 69 on the Reader Service Ca 
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m Super Density 1s a Rare bird 


Ui ST iageltie item) lejselc) 7.11. Bel: 
ALUMINUM DIE CASTING 
CROSS SECTION; ACTUAL SIZE 





Here again is an example of how expert die casting technique, intelligent die design 
and a Lester machine make super-dense aluminum die casting possible. The part is 
an element of a hydraulic bumper jack, cast by Morton Manufacturing Company, 
in Omaha, Nebraska, on an early model HP-1-C. 

As you can see, the wall thickness ranges from about 3/32” to over 3/8”. Besides, the 
part was required to withstand 4000 pounds of test pressure—and there have been less 
than 2% rejects! Skillful die design and gating, and proper cooling of die and core 
allow the job to be run at the rate of 120 shots per hour. 

Interested in what a Lester-Phoenix Die Casting Machine can do for 
you? Write Lester-Phoenix or the representative in your area listed 


below. 





Write for your free copy of the Lester Press. 





ESTER-PHOENIX DIE CASTING MACHINES 


FOREIGN 
Modern Too! Works, Ltd. 


REPRESENTATIVES 
\ iow York »“* — F. Krould los Angeles . . Seaboard Machinery Co. Toronto, ee ae o anal a bot tea 
troit + « « « Thoreson-McCosh " London, England . iowding ' 
Chicago > J. J. Schmidt Now Engiend . . . Kevenagh Sales, tne Calcutta, Indic . Francis Klein & Co., itd 
Clevelond 2... Don Williams Sn Francisco. . . . J. Fraser Roe = Sydney, Australia Scott & Holladay, Ltd 
Cincinnoti . » »« Index Machinery Corp. St. Lovis, Milwavkee . . . . A. B. Geers Japan, New York . « W. M. Howitt, Inc 
distributed by LESTER-PHOENIX, INC., 2708 CHURCH AVENUE ® CLEVELAND 13, OHIO 

For further information circle No. 42 on the Reader Service Cord. 
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ALUMINUM - MAGNESIUM ~ ZINC BASE 


ALLOWS 


Dependable high quality die cast alloy ingot— 
an important factor in production for dependable die 
castings —made to exacting specifications — 
ae hom tow moles ts Ge teniad aig 
qowsteg enttonn deliheittbeh Anis pebdadibon 
problems—more customer satisfaction 
_ Buy the Best—Buy APEX. 


i | i eae ) 


APEX SMELTING COMPANY 











MANUFACTURERS INCREASED 


Bag Boy PRODUCTION RATE 5 TIMES 


.. with the LINDBERG-Filts 2- Chamber Furnace 

































Jarman-Williamson, Portland, Oregon, manufac- 
turers of BAG-BOY—the folding golf cart, uti- 
lize the Lindberg-Fisher 2-Chamber Melting 
Furnace in casting 14 parts for the BAG-BOY 
Here's their story as they told it to us: 

“Deluxe wheels on our BAG-BOY were be- 
coming a bottleneck. When we used a sand cast 
wheel, one man on an 8-hour shift averaged 108 
wheels—(MACHINING TIME ALONE)! We 
installed a Lindberg-Fisher 2-Chamber induction 
furnace as a running mate to our H.P.M. die 
casting machine. Management policy of buying 
the best for the job has already paid off—the 
nine-inch wheel is hitting the assembly line at the 
rate of 100 an hour. Using a 11% Ib. shot at a 
temperature of 1180°F, rejects are less than 5% 
We're running 180 Ibs. of metal through the 
furnace an hour (including trimmings, scraps, 
etc.) with no appreciable temperature variation 
from the necessary 1180°F! This keeps our unit 
operating 2t peak performance. The operator 
does not depend on test shots or ‘feel’. 

“As our operation has been running for only a 
short time it’s too early to set up operation cost 


Consult your Lindberg-Fisher 
representative for recommenda- 
tions on your production prob- 
lems. 


LINDBERG ENGINEERING COMPANY > 
SEPTEMBER, 1951 


LINDBERG -Fisls 


2463 West Hubbard Street, 
For further information circle No. 43 on the Reader Service Card. 


figures, but we do have some interesting facts: 
1) Production rate is five times greater than the 
previous method; 2) During the weekend idling 
period, the furnace holds 500 Ibs. of aluminum 
molten for 62 hours on 456 KW, which in Port- 
land costs $4.62; 3) In one day, we charged 1440 
Ibs. of metal—and removed it at the rate of 3 Ibs. 
per minute from the ladling side—no tempera- 
ture variation could be noted; 4) We get a high 
percentage of good castings with comparatively 
inexperienced help. Our two operators made 
their first shots on this machine—within 30 min- 
utes good castings were on their way to the pro- 
duction line. To a great extent this is attributable 
to the constant temperature maintained by our 
Liadberg-Fisher; 5) Our furnace is within arms 
reach of the shot well, allowing easier, smoother 
operation. This is possible only because of the 
extremely low heat loss from the furnace, which 
adds materially to the operators comfort and 
efficiency. 

This sums up the fact that to date we are 
enormously pleased with our purchase. The Lind- 
berg-Fisher induction furnace is proving all that 
was claimed for it by its representatives.’ 


MELTING 
FURNACES 


Chicago 12, Illinois 
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foremost Frit 


for Melting any type of 
Non-Ferrous Metals in 
Foundries, Die Casting 


STROMAN MODEL “BFC” HAND TILT BARREL TYPE 
MELTING FURNACE FOR ALUMINUM 


Featuring “Tangential Firing” which produces a most efficient combustion condition, 
creating a melting atmosphere that keeps metal loss and dross accumulation at a min- 
imum, Charges through the top or rear door which is also used for drossing metal and 
cleaning the furnace. Built in 500 Ib. capacity and larger. Oil or gas fire. 


STROMAN MAGNESIUM AND ALUMINUM MELTING 
AND HOLDING FURNACES 


and Al 





A. Hydraulic Tilt Mag 
Ibs. of aluminum. 


melting furnace handling from 500 to 3000 
Incorporates the famous Stroman Stationary Lip Pour, which 


creates a constant pouring arc at any desired pouring speed. Saves time and metal. 


Stationary Super-Heating or Melting Furnaces, Type S. F. Designed to deliver the 
correct super-heat to magnesium after it has been melted in larger furnaces, and 
before it is poured into the molds. Can alio be used for breakdown or holding. 
They have all safety features. Are available for cast steel pots or fabricated steel 
pots. Furnaces may be equipped with hoods if so desired, for the venting of com- 
bustion and other gasses. Write for bulletin No. 100. 


STROMAN IRON POT 
MELTING FURNACES FOR 
ZINC OR ALUMINUM 
These furnaces are highly recommended as 
breakdown furnaces for zine and aluminum die 
casting and permanent mold plants. They also 
excel as holding furnaces. They can be supplied 
either with or without hoods to exhaust fumes 
and heat. Their construction causes longest pot 
life and lowest fuel costs. Choice of automatic 
or manual controls and oil or gas fire. Capacities 
from 212 to 14,000 Ibs. zinc. 
Write for Bulletin No. 115 


XN, 


STROMAN HAND TILT 
CRUCIBLE MELTING FURNACE 
FOR BRASS, BRONZE, ALUMINUM 
AND OTHER ALLOYS 
Capacities from No, 40 to No. 500 Crucible. 
Most efficient in operation. Rugged construc- 
tion assures longest life and trouble-free 
operation. Oil, Gas or Combination Fire. 

Write for Bulletin No. 105 


} 


5 


& 


and Permanent 
Mold Plants 


Alm INJECTOR 


TESS SERRA SSE 


STROMAN TYPE “MC” ALUMINUM 

DIP-OUT REVERBERATORY FURNACE 

Both capacity from 500 to 10,000 Ibs. 

Aluminum 

A combination of breakdown and holding fur- 
naces makes this the most economical furnace 
ever designed for aluminum melting. It can be 
used for melting, holding, alloying, fluxing, 
for either casting or producing ingots. Cold 
metal does not reach the molten bath. Hot 
metal is always available for dipping. No iron 
pots or crucibles to buy. Oil, gas or combina- 
tion ——_ fire. Complete automatic controls 
are available if desired 


WRITE FOR COMPLETE CATALOGUE ON ALL TYPES OF FOUNDRY EQUIPMENT 


sTROMANRI LG: 


THE PETERSEN OVEN CO. = 


VISION OF 


9900 FRANKLIN AVE. 


& ENGINEERING CO. 


FRANKLIN PARK, ILL. 











Teamwork Starts with a Huddle! 


Wn processing your order through the Parker plant, the first objective is complete 
understanding. In this initial meeting all details of materials, design, die-making, pro- 
duction and testing are carefully worked out. Here is decided how to best solve the 
problems which are peculiar to your requirements. Each job going through here is 
carefully analyzed before work is started. This is where Parker's half century of exper- 
ience and know-how begins to pay off for you. 


Consult with a Parker representative on your next die-casting requirement. 


OLLIE J. BERGER COMPANY, 139 North Clark Street, Room 1415, Chicago 2, 
Ill. Dearborn 2-4954 » O. H. BROXTERMAN & SON, 2174 Buck Street, Cin- 
cinnati, Ohio Cherry 1623 » J. C. PALMER, 712 State Tower Bldg., Syracuse, 
New York Phone 2-0194 » G. L. PALMER, 97 Spring St., Metuchen, N. J. 
Phone 6-0525 » HODGSON & GEISLER, 2832 East Grand Blvd., Detroit 11, 
Michigan Trinity 1-9385 » EDWARD F. HIGGINS, JR., 4931 Laclede Avenue, 
St. Louis 8, Mo. Forest 6541 » LARRY WARD, 1500 LaSalle Avenue, Minnea- 
polis, Minn. » WARREN OLSON, 420 East Linn St., Bellefonte, Pa. Phone 
2951 » D. ¥. MARSH, 35 Chestnut St., Girard, Penna. Phone 528R Girard, Pa. 





- - THINK OF Parker White-Metal Company + 2153 McKinley Ave. Erie, Penna. 


& 


R a E & oe and ZINC 
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USCO K Aluminum Alloy (AXS-679 Rev. 
3) is one of several standard Cu-Si die- 


WIN) 
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casting alloys produced to exact specifi- 


ym" 


cations under our famous Production 


juin 


| 


Control System ...a guarantee to you 
of consistent high quality. If you prefer, 
we can produce an aluminum die-casting 
alloy to your exact specifications. 


‘USCO K will give you the mechanical 
and physical properties you desire with 
the result you'll have fewer rejects 
:.. lower production costs and increased 
volume... money in YOUR pocket! 


Our metallurgical engineers, who have 
a practical working knowledge of your 
problems, are at your service always. 
Why not order USCO K or one of our 
other aluminum die-casting alloys today? 


FREE Send for your copy of the USCO 
Aluminum Alloy Selector. A handy aid 
to analysis, specifications and many 
other foundry problems. 


















help HOOVER to cut die- 
casting costs by efficient 
melting and pumping of Aluminum 





4 Case History & 


COMPANY: The Hoover Company, Kingston-Conley Di- 
vision, Cambridge, Ohio, plant. 












PROBLEM: To conserve scarce copper supply by use of 


aluminum as a substitute. 








To cut die-casting costs in the manufac- 
ture of squirrel cage induction motor rotors 
without sacrificing performance character- 
istics. 












SOLUTION: Installation of the LOEWY- 
HYDROPRESS die-casting system, in which 
several sizes with various end ring designs 
are made in same die by simple change of 
inserts. AJAX INDUCTION FURNACE 
AND ELECTROMAGNETIC PUMP used 
to melt and pump high-purity aluminum. 












Low frequency induction principle with pre- 
cise controls keeps metal at constant tem- 
perature. Automatic electromagnetic pump 
discharges exact amount needed to fill die, 


eliminating hand ladling. 







Fig. 1 shows nozzle of 






(JAX electromagnetic pump 
discharging metal into 


RESULTS: Combined melting and die-casting set-up so 






excellent that the Hoover plant converted completely to 


FIG. 3 


old chamber of die-cast- 








ing machine 





aluminum die-cast type within 2!/2 months. 






Fig. 2 shows AJAX melting furnace and electromag 
netic pump installed in front of die-casting machine 


Fig. 3 shows Hoover squirrel! cage aluminum cast ro 


tors 


AX. cg CIO gt 


AJAX ELECTRIC CO., he ha en i Sat nan 
AJAX ELECTRIC FURNACE. ‘Cone. Aja Wyatt Induction 
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Cleveland Model 400 High-Pressure 
Hydraulic Die Casting Machine. 36” 
x 38” die plates; 400 tons locking 
pressure. Die casting machines of 
smaller capacities are also produced 
by The Cleveland Automatic Ma- 
chine Company. ¢ 


9 

aq BAG ones? 

oducing BIG 2 
— 


§ alloys? | 


ysing various types © 


all your requirements for profitable 
die casting can be met with the 


modi coo CLEVELAND “> 


Die Casting Machine 


The Model 400 Cleveland Die Casting Machine will give 
you precision quality castings at a highly profitable rate of 
production. Castings may range in size from tiny parts pro- 
duced in multiple cavity dies, to single castings weighing 
as much as 16.1 Ibs. in zinc, or 7.5 Ibs. in aluminum. 
Universal in design, the Model 400 can be quickly converted 
from zinc, tin or lead casting to aluminum, magnesium or 
brass casting, by changing the hot metal end. 

Cleveland design gives you easy access to dies; ample die 
area; sure-fire shot mechanism; rapid, positive core pull and 
ejection; safe and simple control—either manual or auto- 
matic. Heavy, rigid construction and massive toggle linkage 
lock dies with tremendous pressure. Cleveland’s high in- 
jection speed and pressure produce sound, dense, hardware 
finish castings. Dimensions are held to close tolerances; 
cored sections are precision-cast. 

The nation’s leading producers of die castings rely on 
Cleveland dependable performance—for around-the-clock 
production! You should find out now how Cleveland ma- 
chines can improve your die casting production with money 
saved. Call in a Cleveland engineer. For complete machine 
specifications, write for bulletins. 


4948 Beech Street 


THE CLEVELAND AUTOMATIC MACHINE pear me pele 


CLEVELAND * DETROIT 


ie ee NT a UPAR gee AON Et HARTFORD * SO. ORANGE 


Manufacturers of a Complete Line of Single Spindle Automatic Screw Machines and High Pressure Hydraulic Die Casting Machines 
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a@ corrosion-resisting 





—consider MONEL, NICKEL and INCONEL 





SAND CASTINGS 


If you want castings that must show long 
life—even under severe corrosive, thermal 
and mechanical conditions — investigate 
problem-solving Monel, Nickel and 
Inconel. 


These Inco Nickel Alloys resist corro- 
sion by most acids, alkalies and salts; they 
have the hardness needed to withstand 
abrasive and erosive attack; they are strong 
at high temperatures, at low temperatures 


‘S” Monel's high hardness and resist 
ance to galling make it a favorite material 
for all wearing surfaces where erosion is a 
factor. “H” Monel is used where better 
ductility is required on mildly abrasive 
applications. 





CENTRIFUGAL CASTINGS 


Inco will supply the castings to your order 
from our own foundry at Bayonne, N. J. 
This foundry is maintained as a service 
to users of Nickel alloys. 


Here, your order gets double expert at- 
tention. Attention by expert foundrymen; 
attention by foundrymen who are experts 
in casting high-Nickel alloys. 


At present much of Inco’s production is 
being diverted to defense and you may not 
be able to get immediate delivery. How- 
ever, our expert foundrymen are always 
ready to help you with your special casting 
problems, whether they be sand, centrifu- 
gal or precision. 


Pass the details along to Inco at the 
address below. Let us work it out with you 
to see how economically it can be solved 
by use of high-Nickel alloys. 


THE INTERNATIONAL NICKEL COMPANY, Inc., 67 Wall Street, New York 5, N. Y. 


Think of Inco for 








PRECISION CASTINGS 


PRECISION CASTINGS 
ARE PRODUCED IN THESE METALS 


Monel® 
“H” Monel 
“S” Monel 
Nickel 
Inconel® 
Ni-Hard® 
Ni-Resist® 
Stainless Steels 
SAE, AISI, NE Steels 
Tool Steels 
Copper-Base Alloys 
Cobalt-Base Alloys 





in durable metals 
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It was back in 1922 that Hoover went 
into the manufacture of die castings, 
applying the Hoover urge for quality — 
which has won leadership in the elec- 
tric cleaner field—to the exacting re- 
quirements of this industry. 


Hoover is Geared for 
omplete Die Casting Service 


Today, Hoover is Supplying many 
leading companies with aluminum and 
zinc die castings made to their particu- 
lar requirements. Accelerated armament 
demands have greatly increased Hoover 
die casting experience and facilities 
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HOOVER 


Specialists in the field of 


Die Castings 
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More than ever is Hoover geared to 


give complete service, including: 


Experienced engineering service. The 
facilities of Hoover chemical, metal- 
lurgical and X-ray laboratories, and 
a modern, completely equipped ma- 
chine shop. A closely coordinated 
organization geared for prompt service. 


These are advantages of Hoover's die 
casting service, now available to indus- 
try. Manufacturers who are interested 


are invited to write us for further details. 


THE HOOVER COMPANY 


Die Castings Division . North Canton, Ohio 


For further information circle No. 33 on the Reader Service Ca 
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OR many years, Die Castings 


magazine has concentrated on 
the job of disseminating information 
concerning the design and applica 
tion of die cast parts. 

However, when the design engi- 
neer is developing products in which 
there are small-to-medium _ sized 
metal parts, he finds that he has a 
choice of several methods by which 
metal can be molded into accurately 
dimensioned shapes. Each of these 
processes has its advantages and 
proper use; none of them is a cure-all 
for every design problem. 

Feeling that there was a need for 
a single source of information con- 
cerning this group of fabricating 
processes, the editors of Die Castings 
magazine sent out a questionnaire io 
a large group of its readers to find 
out how many of them, in addition 
to designing or purchasing die cast- 
ings, are also responsible for select- 
ing and buying permanent mold 
castings, powder metal parts, invest- 
ment castings and plaster mold 
castings. 

So conclusive were the results of 
this questionnaire that it was decided 
to enlarge the editorial scope of Die 
Castings magazine to include infor- 


mation concerning powder metallur- 


A STEP FORWARD WITH 
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gy. permanent mold casting, invest- 
ment casting and plaster mold cast- 
ing. along with die casting. 

Effective with this issue, Septem- 
ber 1951. Die Castings magazine 
becomes PRECISION METAL 
MOLDING magazine. The staff of 
the magazine has been enlarged and 
the size of the magazine has been al- 
most doubled to accommodate the 
additional articles which will be 
presented. 

By disseminating information con- 
cerning all these processes, it is 
hoped that designers and develop- 
ment engineers will be able to put 
their fingers on the exact process 
which will best serve their purposes. 
PRECISION METAL MOLDING 
will give this information in several 
ways: by presenting case histories. 
by technical articles on design fae- 
tors, by listing properties and limi- 
tations of various metals and alloys 
available. by recommending “do's 
and don'ts” in designing and by 
supplying what amounts to a direc- 
tory of fabricators and suppliers of 
materials and equipment through its 
advertising pages. 
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PRE-FABRICATED CONSTRUCTION: 
locking parts of new system are made by Lie Catling 
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By ALAN T. CAZIER, Associate Editor 
RE-FABRICATED construction, although a boon 


to the man wanting a full-sized house at a moder- 
ate price, has several drawbacks. One of these, stand- 
ardization, although necessary to take adantage of the 
reduced labor and material costs resulting from mass 
production of component parts in a factory, removes 
individuality from the structure. 

When wood is the structural material, this standardi- 
zation is so complete as to allow little deviation jrom 
the basic design. Alterations are so expensive that they 
defeat the purpose of pre-fabrication. The buyer of 
the building, therefore, must often be content with a 
home that differs from those of his neighbors in color 
scheme only. 

One solution to this problem has been developed by 
a British architect, Robert Henderson. Mr. Henderson's 
invention is basically an Erector set on a giant scale, 
with an ingenious system for locking aluminum ex- 
trusions together to form joints, beams and bracing 
members. 


The invention has been designated the Keylock sys- 
tem, and is marketed in Great Britain by Robert Build- 
ing Inventions, Ltd. Aluminum alloy extruded channels 
are used as a basis for the system. These channels are 
one inch by one inch in cross-section, and all three 
faces are perforated every three inches. The channels 
are sawed to the desired length and extruded end pieces 
are inserted in the ends to make a solid section. The 
alloy used for the extrusions has an ultimate tensile 
strength of 36,000 psi. 

This system of construction has several obvious ad- 
vantages over the typical wood structural fabrication. 
Probably the most important is that although the com- 


plete framework of the structure is fabricated on a 
mass production basis, with all its attendent cost re- 
ductions, the structure itself can take any shape that 
the builder chooses. 

Structures built by this method are limited to a height 
of four stories, although the greater strength of alumi- 
num as compared to wood, and the fact that beam 
sections are easily built up, permit rather large unsup- 
ported spans. 

Large cost savings can also be effected at the building 
site. The parts are light and easily handled and stored 
without the use of mechanical handling equipment. 
The amount of costly skilled labor needed to construct 
the building has also been greatly reduced. The only 
tool needed for assembling the framework of a structure 
with this system is a light hammer, and the use of 
unskilled labor is made possible by the fact that the 
system is designed in such a way that improper assem- 
bly is impossible. 

The number of different parts needed for any type 
of structure has been kept to a minimum, in order to 
simplify the contractor’s inventory problems. When 
used in conjunction with demountable cladding this 
system permits the complete recovery of all materials 
used in the superstructure when the building is torn 
down. This feature could save the Armed Forces a 
considerable amount of money in the construction of 
barracks, warehouses, aircraft hangars and other tem- 
porary structures built in this country and overseas. 

The only limitation, other than size, placed on designs 
utilizing the Keylock system is that all distances must 
be in multiples of three inches. This is brought about 
by the three inch modules used in punching out the 
extrusions. It has been pointed out, however, that the 
three inch module is not inherent in the system, and 


DIE CAST ALUMINUM parts such as the ones shown below are used to lock 


extruded aluminum channels together to form frameworks for all types of build 


ngs. They were used in the construction of the framework of the 1951 Festiva 


f Britain Science Exhibition entrance, shown on the opposite poge. The hexa 


30na! screen 


100,000,000 times, is 100 feet long and 45 feet high. 


which depicts the chain reaction of the carbon atom magnified 
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DIE CAST aluminum locking parts permit 


use of unskilled labor 


that any other reasonable distance could be used in 
punching the channels. 

The locking device is the most unusual part of the 
invention. The locking parts (with the exception of 
the taper pin) are all die castings, made by the Birming- 
ham Aluminum Casting Co., Ltd. All of the parts are 
cast in aluminum alloy, and a number of shapes and 
sizes are available as standard items. The locking de- 
vice permits rapid assembly without the need of skilled 
labor, since only a hammer is used in erection. A simple 
ejector tool is used for disassembly. 

The choice of die casting as the method of fabricat- 
ing the locking parts was a logical one. These parts are 
required in large numbers and in several shapes. It 
has been estimated that 1200 die cast parts are the mini- 
mum required for a six-room structure. Die casting 
is the only method which could be used to produce 


these parts in the required numbers economically. 


Parts such as these can be produced several to a gate, 
and are ready for use after a flash trimming operation. 
The accuracy and smooth surface finish inherent in 
the die casting process make further machining opera- 
tions unnecessary. 

Assembly is effected by inserting a face key through 
one of the holes in a channel. A side key is then inserted 
through the face key and the two holes in the sides of 
the channel. A four-legged keeper holds the two keys 
in place and the other channel is then placed over the 
projecting arm of the face key. A one-inch tapered 
aluminum pin is driven through the channel end piece 
and the face key. Since these parts are not pierced con- 
centrically, the tapered pin draws them together to 
form a rigid joint. A large number of beam sections, 
joints and other assemblies can be fabricated in this 
manner; by changing the type of face key used mullti- 
ple units can be built up. 

The accompanying photographs will show the variety 
and complexity of the structural units that can be 
formed. This extreme flexibility is a major advantage 
of the system, since any of the shapes used in construc- 
tion can be duplicated. 









channel! 

section 

nose, A 
foce keyhole 6) cross 
key slot ih | ~|7 key, 
A ial aa 


+ 


SIMPLICITY OF ASSEMBLY which 





: haracteristic o 
y | face key positioned for 2. face key fully inserted: the Keylock system is illustrated in the assembly dia 
insertion in channel cross key ready for insertion . i . f age i 
grams, right, showing the construct t a typica nt 
with die cast element 
nose hole “ 
© 
keeper Y 
{ ) 
, inner |) SS“! receing slot f 
~ 
| a” extrusion iin poten | foce oa 
3 ate | | Of chonnel haanal 
KZ . 2 channel 
y i 
| , y 1 ! 
> H 
Y fl > A 
3. face key and cross key in position: 6) ‘ 
keeper ready for insertion f ~< 
SO 
4 alternative position for > 


foce key 





pin 





5. face key, cross key 
nd keeper (comprising 
assembly A) positioned 
to receive channel 


PRECISION METAL MOLDING 


6. second channel located on key: 
taper pin ready for driving in to 
lock channels together 
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Since the weakest point of any framed structure is the 
joint, this point has been correspondingly strengthened. 
When the end piece is inserted in the channel, and the 
face key has been locked in place with the tapered pin, 
the joint is a solid block of metal. 


INTERCHANGEABILITY REQUIRES 
+,005 TOLERANCES 


Attention has also been given to the fit between the 
various locking parts. Tolerances between the channels 
and the die cast keys are held closely to prevent mis- 
matching, and all keys and channels are interchange- 
able. Tolerance on the die cast parts has been held to 


+0.005, and in order to prevent minimum tolerance 


channel holes, beads are formed along the sides of 


keys from forming a loose fit with maximum tolerance ASSEMBLY of parts is n in the phot 
Dhons 


over the orm 


the channels producing a snap fit with the keepers. the | 


Die cast aluminum miter blocks are used to form 
joints in door and window frames and openings. These 
blocks are cast with outside dimensions that match 





the inside dimensions of the extruded channels. The 
miter blocks can be inserted so that the closed face of 
the channel can be placed either on the inside or the 
outside of the frame. After the parts are in place, the 
assembly is riveted together, so that solid extrusions 
can be used in exposed areas, rather than the perfo- 
rated channels. This form of miter joint is also used 
in the United States to form metal windows and doors 
(See Die Castings, July, 1951.). The miter blocks can 
be used to connect a gusset plate for truss construction, 
or to permit diagonal struts in a framed structure. 
Outside and inside coverings have been developed 
to meet not only the special requirements and purpose 
of any particular building, but in sufficient variety to 
meet any climatic condition, degree of appearance and 
finish. In addition it is easily possible to provide for 
elimination of condensation, a thermal conductivity 
value of .25 B.T.U.’s or less and freedom from fire 


continued on page 77 
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STAINLESS STEEL jaw chucks for a tabulating machine are investment 





cast to save extensive machining from the solid bar 


SP ECIAL MACHINES have several design 
factors that favor the use of Quvetiiment ( adit 7 


o- AL processing machinery capable of doing 
complex jobs of locating, holding, assembling or 
finishing, occupies a key position in the American 
industrial picture. Many special jobs — whether in 
the fabrication of metal, glass, wood, textiles, paper, 
ceramics or other materials — cannot be handled ef- 
fectively with any standard machine or tool. 

Around this need for special-purpose machinery has 
grown an entire industry, devoted to the development 
and construction of machine tools for specialized jobs. 
These machines may be custom built for a single plant 
or location, or they may be “production” jobs for a 
whole industry group, but still counted in terms of a 
few dozens or hundreds of units. 

Probably no other industry involves higher develop- 
ment and engineering costs in relation to total machine 
price, nor are there many manufacturing establishments 
where the amount of skilled labor devoted to machining, 
finishing, fitting and adjusting represents such a large 
part of the total cost. 

Therefore, it is no surprise that the builders of 
special-purpose machines have concentrated on find- 
ing fabricating shortcuts around much of this expensive 
labor—to save valuable man hours of milling, shaping, 
lapping, welding, brazing, boring and other expensive 
operations. 

One process which has proved to be a boon to manu- 
factwrers of such machines is the investment casting 
process. It has been seized upon for the production of 
numerous small-to-medium sized parts of complex shape 
and exacting tolerance—frequently in alloys which are 
difficult or impossible to form by any other method. 
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An outstanding example of the way in which such 
parts can be utilized by builders of special-purpose 
machines is in the construction of devices for making 
electronic tubes for the radio and television industry. 

In the various models of tubulating machines pro- 
duced by Standard Tool and Manufacturing Company 
of Arlington, N. J., dozens of different investment cast 
parts in several different alloys are employed. 

These machines are used for the progressive steps 
in the manufacture of electronic tubes. Multiple opera- 


tions are ganged into an indexing machine whereby 


SAVINGS F AB UT 3 PERCENT ore re 


ported on the post, right which had former 


y been constructed of three pieces, but 


w investment. cast from SAE 1045 steel. 
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the raw glass tubes of different diameter and length 
are fitted together in accurate relationship, joined, 
finished to size and prepared for the insertion of fila- 
ments, 

Numerous small parts, a few of which are illustrated 
here, are produced for Standard Tool and Manufactur- 
ing Company by the Investment Casting Company of 
Newark, N. J. Most of these parts are supplied in 
finished or nearly-finished condition so that little or 
no machining is required. 

The support post, shown in Figure 1, is used in a 
tubulating machine for the manufacturer of miniature 
glass tubes. It is used to fasten the exhaust tube to 
the main tube and provide a means for evacuating 
and sealing. 

Originally this small part was fabricated from three 
separate pieces: a piece of rod stock shouldered at 
each end, with two flat strips at top and bottom. The 
top piece had two drilled holes, and the bottom piece had 
one drilled hole. The need for accurate relationship 
between top and bottom was such that it involved 
considerable care in fitting and aligning. 

Now this piece is investment cast in a single unitary 
construction. It comes from the mold with all dimen- 
sions to size and holes cast to tap drill size. Alloy 
used for this piece is SAE-1045 steel. Saving of about 
30 percent is reported. 


STAINLESS STEEL, STELLITE 
USED FOR JAW CHUCKS 


Working parts of such machines are frequently 
subjected to difficult conditions of wear, abrasion or 
stress. For this reason, it is an advantage to be able 
to select the alloy which will best serve the purpose. 
The range of alloys which can be cast successfully by 
this process is almost unlimited and includes some 
with high hardness, poor machinability or weldability 

investment casting is the only way by which some 
of these difficult-to-fabricate alloys can be formed into 
complex shapes. 

Stainless steel and Stellite are two special materials 
required by parts in the Standard Tool and Manufac- 
turing machinery. The piece illustrated in Figure 2 
is an investment cast jaw from a three-jaw chuck which 
holds the outside of a tube. It is cast in 410 stain- 
less steel for high wear resistance. 

The unusual shape of the part should be observed. 
This piece was, at one time, hogged out of the solid, 
which involved some costly machining, as can be judged 
by the shape of the bevel contour and the close toler- 
ance notches on top. Now, as investment cast, these 
chucks are ready to install in the machine as received. 

A number of different types of chucks and holding 
fingers are investment cast, some in SAE 1018 and 
others in Stellite. One set of investment cast chucks 


holds a piece of round tubing while it is being heated 
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POWDERMET PARTS 


Pao, 








PRODUCTION CAPACITY 





PRECISION PARTS ARE DELIVERED READY 
FOR ASSEMBLY WITHOUT FURTHER PROCESSING! 


Gears, bearings, electronic components and small assembly 
parts are fabricated to your specifications and tolerances. You 
avoid troublesome raw material procurement problems, 
decrease the burden on over loaded equipment in 
your own plant and reduce costs at the same 
time. Send for this free booklet today and see how 
“Powdered Metal In Your Production Picture” 

will increase your output! 


POWDERED METAL PRODUCTS COLPORATION Of “Pomceica 


9335 West Belmont Avenue, Franklin Park, Illinois 


PAP 


“Trade Mork 
For further information circle No. 63 on the Reader Service Card. 
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CLOSE WEIGHT 


By R. R. ABBOTT 
Director of Metallurgy, White Motor Co., Cleveland, O. 





















































N powder metallurgical work, it is seldom 
that parts must be held to a given weight 
within very close limits. When the necess:ty 
arises for holding a part to a uniform, con- 
4 . . 
trolled weight, and at the same time to very 
close dimensional tolerances, one of the highly 
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CONTROL OF WEIGHT within +.3 gram and 
2 been motivating factors in the use of powder metallurgy 
the manufacture of governor weights, below. As can be re 
rom the drawinas above, these hiah de ty br arts h 
form dimension in the direction of applied pressure 
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exceptional applications of powder metallurgy 
is bound to develop. The Hydro-Torque trans- 
mission governor weights used by the White 
Motor Company of Cleveland on its line of 
trucks are examples of such parts. 

The unusual shape of these parts lends ad- 
ditional interest to the designer in powder 
metallurgy. Changes in section, combined with 
odd angles, and with no uniform dimensions 
in the direction of applied pressure during 
forming, all combine to make these governor 


weights unique. 


Reference to the drawings in Figures 1 and 2 demon- 
strates that most of the dimensions are held to tolerances 
of + .001. Such a tolerance. while achievable by powder 
metallurgical technique is, at the same time, somewhat 
unusual. By virtue of these small allowances, even the 
angular dimensions are, of necessity, closely held. 

Formerly these weights were made from bronze bar 
stock. The entire governor was designed to use ma- 
chined pieces. Substitution of powder parts, if porous 
pieces were used, would completely upset the operation- 
al characteristics of the governor. Therefore, it became 


necessary to specify that the weights be non-porous. 


LOWER COST 
THAN MACHINED BAR STOCK 


In order to assure that the porosity specifications 
be held, the weight of the finished part is called out by 
the drawing, with a tolerance of only 0.2 grams in 
one case, and + 0.3 grams in the case of the larger 
of the two weights. 

While it is admittedly true that specifications in 
powder metallurgy are seldom as rigid as those required 
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TOLERANCE on truck governor weights 
matey Garcon Wfotallirgy 


for the governor weights, the fact that pieces are being 
made in large quantities indicates how well powder 
metallurgy is suited for this type of part. The motivat- 
ing factor in the choice of powder metallurgy as a 
fabricating method is, of course, relatively obvious 
low cost production, as compared with machining 
from bar stock. 

The assembly of the governor is of considerable in- 
terest, and is shown in Figure 3. 

The spherical bushing shown in Figure 4 is another 
part of unusual interest. This bushing is not an oil- 
impregnated porous one, but a high-density bronze 
that must fulfill the functions both of a bushing, and 
of a structural member. 

In the new line of White Motor Company trucks, 
in order to expose the engine the driver need only step 
down from the cab, close both doors, and then insert 
a key in a lock at the side of the cab. By turning this 
key, the entire cab hinges forward, exposing the engine. 


continued on page 93 
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“MARVEL 
SYNCLINAL 
FILTERS 


are Standard 
Equipment . . . and 


HAVE GIVEN 
EVERY 
SATISFACTION” 


*—W. E. Dunn Mfg., Holland, Mich. 
HYDRO KSRPAK is a hydraulic pressure, masonry block making machine. 
« Using sand, cement and cinder material, HYDRO- 
KORPAK’S hydraulic system must be well protected against damage through en- 
trance of dust or larger particles of such highly abrasive materials. Marvel Synclinal 
filters, we are assured by the W. E. Dunn engineering department, “have given every 
satisfaction” in guarding these machines. Marvel protection against injurious foreign 
matter cuts maintenance costs while per- 
mitting the HYDRO-KORPAK to op- 
erate with all the productive efficiency 
built into it by the maker. 











FOR ALL 
HYDRAULIC 
EQUIPMENT 

In any field — un- 
der any conditions 
to which hydraulic 
equipment may be 
subjected — ow- 
ever severe — Mar- 
vel Synclinal filters 
are giving substan- 
tially longer periods 
of productive oper- 
ation at a minimum 
loss of maintenance 
time 








FACTS, NOT CLAIMS 





is a fact with meaning: 








SUMP TYPE (Cutaway) 


Write for Folder i05 


ENGINEERING COMPANY 
625 W. Jackson Blvd. Chicago 6, III. 


For further information circle No. 46 on the Reader Service Card. 


OVER 200* MANUFACTURERS 
make MARVEL SYNCLINAL FILTERS 
their O.E.M. Choice 


Engineers decide on the basis of the record, on the basis of measurable 
facts rather than on claims of the “campaign promise” variety. Here 


*As of March 31, 1951 
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Marvel filters are available in sump and line models, in capacities 
from 5 to 50 g.p.m. (multiple installations effect greater capacities), 
and in wire mesh sizes from 30 to 200. Line models operate in 
Position and may be removed without disturbing pipe fittings. 
efficient filtration of non-corrosive liquids in all HYDRAULIC 
LOW PRESSURE systems investigate Marvel Synclinal Filters. 
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UNIFORM HEAT DIS 
TRIBUTION is one ad 
vantage of the aluminum 
permanent mold griddle 
shown from top and bot 
tom sides. Griddle is de 
signed specifically for the 
Caloric gas stove and fits 
snugly over the burners 
or stores conveniently in a 
side opening. 


OVER THE FLAME an aluminum Sermanent 
Told Cadling takes 800 F without blistering. 


By JULIUS KLEIN 
President, The Caloric Stove Corp., Topton, Pa. 


T HE Caloric Stove Corp. have been firm believers 

in the use of a removable griddle in conjunction 
with the facilities which their ranges offer. For many 
years these griddles were produced in cast iron. Sev- 
eral years ago they became interésted in the possibilities 
of an aluminum griddle and placed this project with 
Monarch Aluminum Mfg. Company, Cleveland, Ohio, 
who offered production facilities in both die casting and 
permanent mold. The major question to be decided was 
the choice of one of these two production methods for 
the most acceptable product. 
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Careful analysis of the problems involved soon in 
dicated that the permanent mold method of production 
offered many advantages which could not be obtained 
otherwise. Foremost was the question of obtaining a 
dense metal structure at the lightest possible weight that 
would withstand the temperatures to which the griddle 
would be subjected under cooking conditions. Because 
the permanent mold casting is gravity fed.and solidifies 
over a jonger period of time than die castings, the metal 
structure obtained in permanent mold will withstand 
temperatures ranging up to 800 F. without evidence of 
blistering or warping. 

Warpage obviously is also controlled by careful de 
signing to provide sufficient support through ribbing 

continued on page 91 
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ECONOMIC FACTORS FAVOR P.M.M. PARTS IN MACHINES 


In the manufacture of textile machinery, offset by savings in machining or processing. ’ 
several circumstances favor the use of high ae- On a production line where the majority of 
curacy metal parts which can be delivered to small parts must be machined down from the 
the production line in a finished or semi-fin- solid or from rough blanks, it is a definite ad- 
ished condition. Powder metallurgy and die vantage to utilize the metal forming processes 
casting are two such precision metal forming characterized by close dimensional control. 
methods specified by Robert Reiner, Inc. in the For example, despite the relatively small 
design of parts for various types of textile quantities of any single model or type of textile 
machines. machine produced annually, there are general- 

The tooling cost or piece cost which such ly many identical parts on each machine. 
components bring with them can be more than As can be readily visualized, a machine built 
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red-topped holes are used for 
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PRODUCED IN RELATIVELYSMALL QUANTITIES 


to hold, guide and control the movement of 
dozens or hundreds of yarns simultaneously 
consists of a large number of identical systems 
interconnected and regulated by a master set 
of cams, links and electrical circuits. Such sys- 
tems are commonly built with the precision 
of scientific instruments and consist of many 
small parts going through repetitive cycles. 
Where the introduction of a non-ferrous 
metal is appropriate and the shape of the part 
lends itself to the mechanics of forming in a 


metal die under pressure, die casting can be 
considered. Where special properties are de- 
sired in parts of simple shape, powder metallur- 
gy may be chosen. For piece of unusually com- 
plex shape which would be difficult to machine 
and which require alloys that cannot be die 
cast, the investment casting process will some- 
times do the job. 

A few parts selected from current production 
will illustrate the factors which have deter- 
mined the choice of fabricating method. 





STRUCTURAL PARTS 


FLANGES FOR CONSTRUCTING SPECIAL CAMS 


On the hosiery knitting machine illustrated in Figure 
1, a series of special cams are mounted on the rotating 
shaft indicated in circle. The camming surfaces are 
made to order in accordance with the particular knitting 
pattern desired on the hosiery. These cams consist of 
30 bits mounted radially on a die cast aluminum flange. 
Each bit is held in place by a machine screw. 

The flanges which hold the cam bits are assembled 
from two aluminum die castings, Figure 2, which fit 
together over the shaft and are fastened by two ma- 
chine screws in cored, tapped holes. The two die cast- 
ings are keyed together at the outer edges to assure 
alignment and to help in assembling. 

The two halves of the flanges are formed in the same 
die cavity, but using a different plug in the die to form 
the center portion which fits over the shaft. This al- 
lows minimum tooling cost for two individual parts, 
one of which has the keyway cored in and oversize 
cored holes for the shanks of assembly screws. 

The 15 small lugs for positioning the cam bits are 
formed as an integral part of the die cast surface and 
require no machining. In fact, the only machining op- 
erations on either half of the flange is tapping. 

These flange halves could not be produced from a 
sheet satisfactorily because the drilling of holes, at- 
taching of small lugs and maintenance of adequate flat- 
ness across the surface would be difficult and expen- 
sive. Radial ribs on the die castings serve to stiffen these 
parts. About 30 flanges are used per machine, which 
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is a total of 60 die castings. This quantity has been suf- 


ficient to allow reasonable tool amortization. 


SPECIALLY SHAPED BEARINGS 


In a tricot machine manufactured by Robert Reiner, 
Inc., there is a need for specially shaped bearing pieces 
which combine a structural shape with a self-lubricating 
surface. A guide bar which moves back and forth, re- 
quires a series of supporting members on which it can 
slide freely. 

This is accomplished by means of the slide blocks 
illustrated in Figure 3, which are produced by pressing 

















SUGGESTED-BRUSH HOLDER 


General Electric Co, 
Small Motors Division 
Lynn, Mass 


Att: DESIGN ENGINEERING 
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The production of a light weight, rugged brush holder for 
use with aircraft generators posed a problem for General Electric. 
They wanted a high-quality, rigid brush holder at reduced cost, 
produced by a process that afforded closer control of tolerances. 


Atlantic was consulted and the recommendations they made on 
the brush holder design provided more than ample strength. The 
Atlantalloy process provided the close tolerances and lower cost. 













Old brush holder designed by General 
Electric for use on aircraft generators. 


New brush holder designed in col- 
laboration with Atlantic engineers and 
produced by the Plaster Mold Process 


WRITE for a copy of “Quality Precision Castings for Industry" on your 
Company letterhead. This booklet explains how the plaster mold 
process cuts production costs, and includes specifications on Atlantic's 
alloys. 


CASTING and ENGINEERING CORP. 
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and sintering a mixture of powdered 
iron and copper. These bearing blocks 
are produced for the company by Am- 
plex Division of Chrysler Corp., in 
Super-Oilite. 

This small part involves some com- 
plex die design and double acting 
punches to form two different thick- 
nesses. The stepped mounting hole is 
cored, but requires finish boring, 
while the two small holes are drilled. 

The metal powders chosen for this 
application are intended for heavy 
loads involving severe pressure. The 
pressed and sintered bearings are im- 
pregnated with oil to the extent of 
about 25 percent by volume. Ultimate 
tensile strength given for this mate- 
rial is 30,000 psi, while permanent 
deformation on compression occurs 


at 58,000 psi for .015 inch set. 


800 Pieces Per Machine 





COMPLEX SHAPE of the creel and cone 
der makes it logical to die cast these parts 

SRR ACS AN YR NT Stes Sea 
it e limits 

Two components which are used in 
large numbers are the creel and cone 
holder which serve to tension the 
yarn. As many as 800 of each of 
these parts may be installed on a 
single machine and thus, although 
the individual number of machines 
produced is not great, the volume of 
these parts is sufficient to justify the 
cost of die casting dies. 

For this reason, the creel and cone 
holder, as shown in Figures 4 and 5, 
are die cast: the creel in zine alloy 
and the cone holder in aluminum 
alloy. 

The complex shape of the creel 
makes this a “natural” for die cast- 
ing. Integral with the casting are 
cored holes for mounting two thread 
guides, adjusting slots for three wind- 
ing posts are cored and have flanges 
on the underside to prevent the nut 


continued on page 87 
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STRUCTURAL PARTS »y Gowder Metallurgy : 


a report of available metals and their characteristics 


By PHILIP R. KALISCHER 
Associate Editor 

URING the past 15 years, powder 
metallurgy has developed from a 
procedure used almost exclusively for 
the manufacture of ductile tungsten, 
molybdenum, and similar materials 
and for the preparation of sintered 
carbides, into a recognized method of 
fabrication for a wide variety of parts. 
Most of the expository material per- 
taining to powder metallurgy has dealt 


with the properties peculiar to the ma- 
terial—that is, such things as oilless 
bearings, hard magnetic materials, 
heavy metal, and similar parts or ma- 
terials which could not be fabricated 
by any other procedures. 

While all of these powder metallur- 
gical parts are unquestionably of im- 
portance, and their development has 
given great impetus to the industry, if 
powder metallurgy is to compete with 
more conventional fabricating proce- 


dures in the field of structural parts, 
it behooves the designer to learn 
something about the possibilities of 
parts made from metal powders. He 
their 
properties are, what their cost might 


needs. to be informed what 
be, and whether or not powder metal- 
lurgy is competitive with other manu- 
facturing processes for structural 
parts. 

Of the many materials which can 


be made in powder form and then 
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Some properties of metal powders used for structural parts. 
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FOOTNOTES: (3) Finishing ratings are for high density (low 
porosity) parts only. If a part has over 10% 
porosity, plating, blacking, or other finishing 
methods requiring immersion in a solution of (6) Brass and Bronze of the composition noted 
any kind should not be attempted are given as typical examples. All other 

usval compositions can be made whose prop- 

erties will have the same relationship to their 
wrought counterparts as the exomples given. 


(5) Soft magnetic materials only — compare with 


(1) Hardenability ratings are based on change 
i wrought low carbon steel 


n hardness when the material is quenched 
from a high temperature. It is assumed that 
some carbon is present to allow hardening to 
take place if possible. Only that manganese 
accidentally present is considered, no addi- 
tional added. (4) Magnetic properties are for soft magnetic 
materials only. Permanent magnets fal! into 
(2) Joining: W - welding, S - soft soldering, SS - @ separate class 
silver soldering, B - brazing 
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processed into parts, those of most in- 
terest to the designer are pure iron, 
copper impregnated iron, plain and 
alloy steels, stainless steel, brasses and 
bronzes as distinguished from oilless 
bearings, pure copper, and perhaps 
one or two other specialty materials 
such as high-strength, high-tempera- 
ture alloys and metallo-ceramic parts. 
Each of these materials will be dis- 
cussed separately, and their proper- 
ties compared with comparable mate- 
rials made by other fabricating 
methods. 

In addition, the designer should 
know which powder parts can be as- 
sembled into more intricate pieces by 
welding, soldering, brazing—what 
types of surface finishes can be se- 
cured—the tolerances to be ex- 
pected, and in some instances, the mag- 
netic characteristics of the powder 
compacts. 

Broadly speaking, parts made from 
metal powders can compete economi- 
cally only when the number of pieces 


to be made is large. Die costs are al- 


ways high, and unless long runs ‘are - 


made, it is impossible to amortize the 





die costs and still compete. No hard 
and fast rule for the number of parts 
can be given, of course, but generally 
speaking, if powder metallurgy is to 
be used as a fabricating method, sev- 


eral thousand pieces must be made. 


LIMITS ON SIZE 
AND TOLERANCE 


The size of the piece to be made also 
enters into consideration. On the low 
side are parts having a cross section 
of approx. 1/16th of a square inch, 
and not less than 1/8” thick. From 
there, the process can be used up to 
any size piece for which there is press 
capacity. Since the normal forming 
pressure may run as high as 75 tons 
per square inch, it is probable that 
parts over 10 to 15 square inches in 
cross section will represent the upper 
limit. 

The same upper limit for the thick- 
ness of the piece is, in general, two to 
three times the diameter, in the case 
of a cylindrical piece, or about the 
same ratio in a piece of other shape, 
taking the average diameter of a cross 


section as a measure. 


urtesy Kux Machine Co. 


Under some conditions, it is justifi- 
able to hold tolerances on powder 
metallurgical parts to .001. An ex- 
ample of this is the self-lubricating 
bearings. In the smaller sizes, up to 
1% inch I.D., normal manufacturing 
tolerances are .001 on the diameter. 

Tolerances on length vary, general- 
ly on bearings up to 114 inches a vari- 
ation of .010 is allowed. As the sizes 
increase the tolerances have to be 
loosened so that on bearings over 244 
inches I.D. the normal manufacturing 
procedure calls for -+-.000—.003. 
Length tolerances are proportionately 
greater as the size increases. 

Structural parts are, as a rule, held 
to less rigid specifications wherever 
possible. Unless the part can stand a 
relatively high manufacturing cost 
brought on by low die life and a high 
percentage of rejections the tolerances 
should not be held any closer than 
.OOL inch per inch. If possible a size 
specification should not be closer than 

003 

Re-entrant angles cannot be made 
with any pressing equipment now 
available, and while it is possible to 
design a die and press attachments 
tor doing these jobs, the cost is far in 
excess of the cost of machining the re- 
entrant portion after the part has been 
made. 

Sharp corners must likewise be 
avoided, and in all cases the maxi- 
mum radius allowable should be used. 
Not only is a reasonable radius neces- 
sary from the point of view of pre- 
venting stress concentrations in the 
die and thus cracking the dies, but the 
parts themselves, as pressed and be- 
fore sintering, will be extremely weak 
at all sharp corners. Normal die con- 
struction furnishes a highly polished 
die surface, and utilizing powders of 
normal size distribution, the finished 
part will have a smooth surface. Where 
a super finish is required, lapping or 
honing after fabrication will be neces- 


sary. 
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Finishing and Joining Powdered Metal Parts 


Parts made from metal powders, if 
of high density (low porosity) can be 
of the 


A powdered iron piece 


given most normal surface 
treatments. 
having a density of 90 percent of theo- 
retical density will respond to electro- 
blacking, 


plating, parkerizing, etc. 


Occasionally there is some surface 
porosity on these parts which may 
cause blistering. In such cases a bur- 
nishing operation will close the sur- 
face pores. Where this is not possible 
due to the contour of the part a filler 
is used. Graphite, for example, has 
been found to be a satisfactory filler 
of minor pores prior to electroplating. 


These surface finishing operations 


on powder parts are not as simple as 
on parts made from bar stock, but 
with the observation of precautions an 
adequate finish can be secured. 
There will unquestionably arise oc- 
casions when the design of a part is 
such that it cannot be made directly 
from powder parts. In such cases, it 
is possible to design the part from a 
number of smaller parts and assembly 
carried out by any of the well-known 
joining methods. Powder parts, par- 
ticularly iron parts, respond to weld- 
ing, although a rather special tech- 
nique is required which will have to 
be learned by the welder before satis- 


factory jobs can be done. 


'@ 
g 
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Available Metals and Their Characteristics 


COPPER IMPREGNATED IRON 
PARTS 

Coming now to the various mate- 
rials which are available in powdered 
form, and from which structural parts 
can be made, one of the most import- 
ant is pure iron impregnated with 
copper. Actually, this process is a fur- 
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nace brazing process, in which the in- 
dividual particles, of iron powder are 
bonded together with copper, to form 
a homogeneous part of essentially zero 
porosity. 

Parts made from such an iron-cop- 
exhibit many of the 
properties of cast metal. Their hard- 


per mixture 


All powdered metal parts can be 
soft soldered if the composition of the 
material is such that it is solderable. 
The range of compositions is the same 
here as it is for wrought materials. 
This same holds true for silver solder- 
ing and for brazing, either torch braz- 
ing or furnace brazing. Innumerable 
parts have been made by assembling 
components made from metal powder, 
and then furnace brazing. In some 


cases, this technique can be made 
cheaper than in the case of wrought 
sintering and 


materials, since the 


brazing may often be carried out si- 


multaneously. 


— i 
eee 


ness will range from about 25 to 100 
Brinnell. " 
will run as high as 50 to 60,000 psi, 


The ultimate tensile strength 


and elongation and reduction in area 


are generally quite low. These parts 


are admirably suited for use where 


they will be subjected to compressive 
continued on page 80 
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DESIGNED FOR PUNISHMENT! 





xp Rugged All-Steel Construction <> New Hydraulic 
System Minimizes Fire Hazards >> Easy to Operate 


NOTE: Width of link occupies entire space between 
tie bars assuring maximum locking pressure for off 
center dies. Six shear points minimize link pin breakage! 




















OTHER IMPORTANT 
CAST-MASTER FEATURES 








@ All types of ejection available. Bumper 
plate, hydraulic, manual rack and pinion, 
automatic rack and pinion. 


@ Sufficient clearance between base of 
machine and movable piate for core pulls 
or movements. 

@ Heavy duty needle bearing rollers carry 
the entire weight of movable plate and die. 
Wear is negligible on the bars and bush- 
ings. Maintains die alignment. 

@ Entire hydraulic unit accessible for 
maintenance or inspection. 

@ Two injection positions of shot cylinder. 
One on center—one below center—rapid 
change-over to either position. 


Write For Complete 
Specifications! 





TOOL CO. 5005 Euclid Ave., Cleveland 3, Ohio 
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CASTINGS MADE IN PLASTER MOLDS: 


the process, design factors, alloys, tolerances and advantages 


By K. A. MIERICKE 
HE POURING of molten metal into a gypsum 
plaster mold offers the designer a combination of 
dimensional control and surface refinement that has 
proved to be very useful for a diversified range of 
products. 

This process, while no newcomer to the field of 
metal casting, has been given new impetus during re- 
cent years by the improvement of its techniques so 
that it has become an effective industrial process for 
reproducing precision parts on a commercial basis. 

The limits, as to accuracy, casting size and rate of 
production, have all been; extended; furthermore, 
soundness of metal structure has remained one of the 
prime advantages of the process. 

Non-ferrous castings from plaster molds have found 
important applications in the electronic, automotive, 
hardware, machinery and allied fields. 
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Before describing plaster mold casting, a brief dis 
cussion of the casting process in general would be 
helpful. As you doubtless know, casting is probably by 
far the oldest method of forming metals into a desired 
ultimate shape. The process goes back well into an 
tiquity, perhaps even beyond the dawn of history. Cast 
ings were being made back in the early Chinese period. 

Undoubtedly one of the most worthwhile things about 
casting as a process for forming metals is its simplicity. 
Reduced to its simplest terms, all that is necessary is 
a hole of the desired shape and size which is then filled 
with liquid metal. That is the elementary process. Un- 
fortunately, it isn’t quite that simple. The fact that cast- 
ing has been used for so many centuries has something 
to do with the fact that the process of casting metals, 
while the oldest art, is still one of the newest sciences. 

The basic advantage of the casting process is that 


it provides a means of making a replica of a finished 
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Investment Casters Prefer 


VAN DORNS for 


molding styrene patterns 





Typical pre- 
cision parts 
produced by 
investment 
casting, using 
styrene pat- 
terns molded 
te .003" tol- 
erances on 
Van Dorn 
Presses. 





Semi-Automatic Injection Press 
—2-oz. capacity. This ultra-modern press has 
push-button controls @ 









that are safe, simple and 
convenient. oouae,.| 
Accurate 
temperature 
regulation. 
Ruggedly 
built, com- 
pact and 
quiet. 


Power-Operated, 
Lever-Controlled 
Presses — 2-0z. 


or 1-oz. models. 
Have many auto- 
matic and safety 


features. 


MODEL H-200 


Plastic Grinder — grinds up 


waste, rejects, etc., for re-use. 


Mold Bases for these presses 
available from stock. 










Write 
for information 
on this equipment. 





MODEL G-100 


THE VAN DORN IRON WORKS CO. 


Cable Address: ""VANDORN" Cleveland 
2693 East 79th Street Cleveland 4, Ohio, U.S.A 
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part in substantially one direct step. However, when 
we say replica, we are idealizing the situation. Actually, 
the ordinary sand casting processes do not, with any 
high degree of accuracy, faithfully reproduce the pat- 
tern. A close approach to faithful reproduction has 
been obtained only by developments of comparatively 
modern times, namely, the so-called precision casting 
proc *sses. 

When we speak of precision in castings we refer to 


three kinds of precision, namely: 


1. Precision in dimensions in the plaster mold 
process to be described this means approximately 


.005 inches per inch at the best. 


2. Precision in reproduction of surface finish. This 
is a matter of obtaining a smooth surface or a sub- 


stantially polished surface, if necessary. 


3. Precision in reproduction of detail. Some parts 
may have very complicated fine detail on the sur- 
face, as a series of fine grooves or lines, or fine 


lettering. 


The use of gypsum cement with various additives 
as a molding compound into which non-ferrous metals 
are cast is not a new development. For many years orna- 
mental and statuary bronze have been cast in plaster 
mold compositions. However, during the war years the 
advantages of metal casting in plaster molds became 
known, indirectly, to many people. This led to ideas, 
sometimes exaggerated, as to what could be and what 
could not be produced by this process. Precision metal 
casting is a comparatively undeveloped industrial art, 
but it has reached the stage where it is reducing overall 
costs and improving the quality of the castings. 

In many instances, metal casting in plaster molds can 
be substituted for other casting methods in order to 
eliminate a long series of expensive machining opera- 
tions of a given part. 

Loss, due to rejections, can be greatly reduced be- 
cause rejected parts involve the loss of only the plaster 
molding and metal casting operations. In ordinary sand 
castings, porosity, or other common sand casting de- 
fects are often only discovered after a series of ma- 
chining operations and the loss incurred due to rejec- 
tion at this point involves not only the cost of the mold- 
ing and casting operations but also the cost accumu- 
lated in the machining operations. 

It was because of the rather wide-spread interest 
in the use of gypsum plaster for metal casting and be- 
cause of the need for certain features not possible by 
other processes that an intensive research program was 
undertaken to produce an improved metal casting 
plaster, which would be adapted to the casting of non- 
ferrous metals and alloys. 


MATERIAL 


The plaster is usually compounded with various 
types of fibrous and refractory aggregates such as fi- 
continued on page 55 
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DO’s and DONTs in DESIGNING 
ZINC and ALUMINUM DIE CASTINGS 


examples by DOLLIN 


PRINCIPLE : For lowest final cost when two or more die castings are to be fastened 
together, first consider incorporating holes and mating pins as the means of 
assembly. 














EXAMPLE: The manufacturer's original de- 
sign for this needle threader part called for 
fastening halves a together by means of a 
screw. Dollin engineers suggested the hole and 
mating pin arrangement shown. With toler- 
ances for a light press fit, these halves are 
quickly and easily assembled b with one stroke 
of a punch press. Thus the extra costs of buying 


screws, tapping holes, and screwing the halves 
together, were avoided. 


RESULT: Substantially lower costs for the 
manufacturer. 


@ Dollin engineers will work with you 
on design refinements—recommend what- 
ever changes will reduce overall cost 
Our facilities are broad, modern—make 
possible low cost production of die 
castings of all commercial sizes. We 
have long been serving many of the 
country's leading manufacturers 

Send prints or samples for estimates and 

engineering suggestions. No ebligation. 


@ Needle threader parts die cast in Dollin's 
Small Castings Department. Here high speed 
automatic casting machines with small single or 
double cavity dies permit widest design range, 
provide high production with low die and cast- 
ing costs. 





PRIME CONTRACTORS—CHECK WITH DOLLIN 
FOR SUB-CONTRACTING ON DEFENSE ORDERS 


\B CORPORATION 
614 So. 21st St 
Irvington 11, New Jersey 


SALES OFFICES: Detroit + Philadelphia + Chicago * Boston 
St. Lovis +. Buffalo + Canton * St. Paul + Pittsburgh 


For further information circle No. 25 on the Reader Service Cord. 
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LIGHT AND STRONG CONSTRUCTION 
~ermanent’ Hold Cadling and 


DIE CASTING 





INVESTMENT CASTING Fi 








PERMANENT MOLD CASTING 





____ POWDER METALLURGY 





How to build a portable power saw that is light enough to work with 
and rugged enough to take the punishment is illustrated by the 


section view. 


Choice of the right material and fabricating method for each com- 
ponent depends upon a combination of functional suitability and 
manufacturing economy. 


ONE ARE THE DAYS when small-to-medium 
_ eee structural, functional or housing parts of a 
mechanism need to be hogged out of the solid or ma- 
chined all over from rough sand castings. 

Newer fabricating techniques growing out of recent 
advances in metal working technology, together with 
availability of improved alloys, compositions and metal- 
lurgical structures, enable the product designer to “hit 
the nail on the head”—to achieve major design ob- 
jectives with the fewest possible secondary operations 
and processing. 


@ The designer can now specify many critical 
dimensions at, or close to, finish size. 


@ He can call for and get an impressive range 
of properties and physical characteristics. 
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* He can readily obtain complex shapes whic h 
once would have given the production engineer 
gray hair. 


@ And he can impart functional improvements 


to his product by means of these processes. 


The Homelite Corporation has utilized several of 
these precision fabricating methods to good advantage 
in its new, portable, gasoline powered, chain saw. The 
selection of production methods for several’ components 


of this chain saw should prove interesting. 


Many of the sales features of this saw can be traced 
directly to the choice of materials and fabricating 
methods. These include its dependable starting, auto- 
matic clutch, light weight and cool operation. 
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| obtained with ZL) Catling , Qnwestment Casing, 


To take the high stress of the full starting load, the 
starter assembly has been built around a pair of beryl- 
lium copper investment castings. 

In this unit, built on the principle of an over-running 
clutch, a control ratchet engages at least one of three 
hardened steel balls, locking the ratchet to the outer 
ring for the purpose of cranking. As the engine gathers 
speed, the trailing edge of the ratchet teeth forces the 
balls into their respective pockets in the outer ring, 
where they are held by centrifugal force until the en- 
gine is stopped. 

To accommodate this load, an alloy that is both tough 
and hard, and can readily be cast, has been chosen. 
This material, beryllium copper, is an age hardening 
alloy with high abrasion resistance and tensile strength. 
Beryllium copper has good fluidity in its molten state 
and is castible in thin sections, thus being suitable for 
investment casting. 

These two parts were previously sand cast in bronze 
but when the need for a tougher alloy was indicat- 
ed, the company turned to investment cast beryllium 
copper. Here, parts have been produced with much 
thinner cross section but, at the same, with greater 
mechanical strength. 

The investment cast parts are produced for Homelite 
by the Z & H Manufacturing Company of Peekskill, 


BERYLLIUM COPPER INVESTMENT CASTINGS WITHSTAND STARTING LOAD 


Ratchet and outer ring 
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N.Y. The outer ring, with its three irregularly shaped 
pockets and three countersunk mounting holes, is cast 
to finished dimensions. The only machining on this 
unit is the tapping of three small holes. 

Because investment casting permits thin, accurately- 
controlled wall sections, it has been possible to reduce 
the weight of the starter mechanism. The excess rein- 
forcing thickness of metal previously required is no 
longer necessary. 

The ratchet required boring of the ID and turning 
the OD of the shaft. Close outside fit and close require- 
ments on concentricity make it preferable to finish 
machine these surfaces, although the amount of stock 
left for finishing is very small. It is also necessary to 
face the bottom of the ratchet and to turn a groove 
around the shaft. The complex shape of the ratchet, 
however, is cast to size and needs no work. 


starter ore inves 














the right fabricating method 


CLUTCH SHOES with irregular contours by Sowden 


Positive metal-to-metal grip is provided in the auto- 
matic clutch by means of six powdered metal clutch 
shoes having complex contour and several critical di- 
mensions. 

A machined aluminum hub with radial slots serves 
to mount the six clutch shoes, as shown in Figure 4. 
Coil springs set into machined grooves on the top and 
bottom surfaces of the shoes serve as retainers. 

The width of the shank of the powdered metal parts 
is critical. The shank rides in the machined radial slot 
in the hub, and any looseness in fit would result in 
sideplay causing uneven wear or malfunction of the 
clutch segment. 

Due to the difficult contour and closeness of toler- 
ance, it is necessary to size these parts in a die after 
sintering. The groove for the coil spring is undercut 


and therefore cannot be pressed in, although a V-shaped 


groove is pressed in and the undercut is subsequently 
milled. 

Amplex Division of Chrysler Corporation presses 
these pieces in bronze powder for Homelite. The re- 
quired friction characteristics are thus obtained. 

One advantage of this type of clutch shoe over those 
produced by cementing a friction material onto a back- 


ing is the permanent life of the- powdered metal unit. 


because it 
sized after 


As the surface wears, the piece still maintains its ef- 


fective shape and friction properties. 


WELDED GAS-OIL TANK 
IS REPLACED BY DIE CASTINGS 


Both magnesium and aluminum die castings have been 
used for such housing components as cylinder gasoline- 
and-oil tank, covers, transmission housing and similar 
parts. The average weight saving for these parts is 
one-third over the previous fabrication, and in a piece 
of portable equipment requiring constant physical ex- 
ertion of the operator, every saving in weight is an 
improvement in functional efficiency. 

The gas tank of the saw had been fabricated in 
previous models by welding steel sheet, cut and formed 
to an irregular shape. Since the saw has been designed 
for compactness, with the gas tank “wrapped around” 
part of the motor, the unusual shape of the tank was 
a real welding problem. 

On the production line, the tank required welding 
around the edge, plus spot welding and soldering of 
the partition between gas and oil compartments. This 
furthermore, offered a difficult problem in sealing and 
testing. 

Naturally, with a one-piece die cast construction, the 
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partition is built in, and the only sealing required is 
around the top and openings. Even here, the accuracy 
of mating die cast parts has simplified the sealing 
problem. 

Average wall thickness on the gas tank is about 3/32 
inch as die cast, while certain other housing die cast- 
ings are somewhat thinner and compare favorably with 
sheet metal: yet the ability to form integral ribs, re- 
inforcements and thickened sections where needed, 
plus the inherent high strength-to-weight ratio of the 
cast aluminum and magnesium alloys — has produced 
strong impact resistance and tensile strength. 

Secondary operations on the gas tank consist of a 
light sanding of the top edges to remove flash, tapping 


of holes before sealing, and screw assembly. 


The thin, uniform walls of the aluminum cylinder, 
with fins to help in rapid dissipation of heat, contributes 
to coolness of operation. The cylinder is die cast in 
aluminum and despite its complex shape, it requires 
only finish boring of the cylinder to remove draft, and 
facing of the mounting surface, along with drilling the 
angular hole for mounting the spark plug. 

All die cast parts are produced for Homelite by 
Aluminum Company of America. Magnesium die 
castings are chromated to prevent corrosion in salt 
atmosphere. 

The housing which rests on top of the cylinder is 
another die cast magnesium piece which would be Thin-walled, rigid housings die cast as thin as sheet mete 
extremely difficult to draw from sheet heavy enough 
to withstand the stress. Two feet on the inside of the 
housing are formed as integral parts of the die casting, 
and rest upon the top of the cylinder for added rein- 
forcement. 

The piston is produced by permanent mold casting 
because of its favorable metallurgical structure due to 
the slower chilling of the piece. The permanent mold 
aluminum piston is cast in Stellite molds by Bohn 
Aluminum Company. 


Complex, thin-wall 
components by 


Die 


Piston 
by 
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Here's how 
Twin City Castings 
CUT ASSEMBLY 

Gg OhY BS 


Me MUG LAL ALES 


Rediflame 
Gas Lighter 


You get more than castings 

that meet specifications from Twin 

City. Over 30 years’ experience has given 

Twin City Die Casting Co. the die-making 
ingenuity and casting know-how that not only 
holds castings to tolerances . . . but cuts pro- 
duction costs and HELPS MAKE SALES! 
Here’s how Twin City applied that experience to 
casting parts for Brown & Bigelow’s popular 
Rediflame gas lighter. 


THIS WAS THE JOB: 


Cast a light-weight desk model lighter body 
holding all tolerances. Every casting to be smooth 
and accurate to accommodate seals and ‘“‘O”’ 
rings. Body to be built around two large oppos- 
ing cores. Eliminate shrink drop. Cast top and 
lever to specifications, lever to be. plated. 


THIS WAS TWIN CITY'S ANSWER: 


All specifications were met and held. Rediflame 
body was cast in aluminum, lever and top in 
zinc. By working with the customer’s engineers, 
additional cores were included in the die to 
eliminate assembly operations. In other places, 
drill spots were cast. ‘‘O”’ rings sealed perfectly 
as required. 


HERE’S WHAT THIS CAN MEAN TO YOU! 


Twin City’s ability to work with your engineers 
to cut your final production costs . . . its years 
of experience and casting know-how can show 
real profits for you. Get all the facts, contact 
Twin City Die Casting Co., oldest die- 
casters in the upper Midwest. Let Twin 
City engineers demonstrate how experi- 

ence can pay off for you. 


NU 
TWIN CITY DIE CASTINGS CO. 


3351 TALMAGE AVE. S.E. - MINNEAPOLIS 14, MINN. 


PLASTER MOLD CASTING 


continued from page 50 
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brous tale and finely ground silica, 
pumice stone, clay, graphite, etc. 

A composition widely used for the 
preparation of such molds comprises 
70-80 percent plaster of Paris and 
30-20 percent fibrous talc. 

In use, compositions of this type 
are generally mixed with a relatively 
high proportion of water, in the range 
of 120-180 parts of water to 109 parts 
of plaster by weight. The plaster slurry 
or mix so formed is poured over a 
pattern and allowed to set. The set 
mold is dehydrated completely to 
liberate the free and chemically com- 
bined water. 

Dehydration is necessary to insure 
complete removal of all free and 
chemically combined water, since the 
| presence of even minute amounts of 
water in the mold at the time of cast- 
ing would result in the production of 
imperfect castings. The heat of the 
molten metal would convert any water 
present into steam, which cannot es- 
cape very readily because of the low 
permeability of this type of mold, and 
would result in rough surfaces and 
blow-holes in the casting. 

The high temperatures employed in 
the dehydration, or burnout process 
are accompanied by mold shrinkages 
ranging from 1.0 to 2.0 percent, de- 
pending on the temperature used. The 
higher the burnout temperature, the 
higher the degree of mold shrinkage. 
In addition, the strength of the mold 
as cast which is about 100 psi, is re- 
duced by half in the burnout. 


ADVANTAGES OVER SAND 
CASTING 


The advantages accrued from the 
use of plaster composition molds over 
sand foundry practice are as follows: 
1. Accurate Reproduction of Fine 
Pattern Surface Details 
Plaster molds are superior to sand 
molds in producing smooth and 
finely detailed surfaces. 

2. Production of Dimensionally Ac- 
curate Castings 


Savings in machine finishing op- 





erations are frequently more than 
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sufficient to compensate for the 

increased cost of mold materials 

and processing of plaster molds 

as compared to sand molds. 

3. Large Scale Production of Small 
Detailed Castings 
This results in efficient production 
line operation using mutiple cav- 
ity molds. 

4. Better Metal Characteristics 
Due to the slower cooling of cast 
metal in highly refractory plas- 
ter composition molds, better 
brass and bronze characteristics 
are obtained. 

5. Directional Solidification Can Be 
Controlled 
Smaller gating systems and lower 
pouring temperatures can be used 
because of the high refractory 
value of the molds. 


PROCESSES 

Among special processes used to 
make plaster mold castings are the 
Capaco process*, an automatic and 
highly mechanized system that al- 
lows close scheduling of production; 
the Antioch process*, which utilizes 
*Reg. U. S. Patent Off. 


steam treatment of the molds to at- 
tain high permeability and conse- 
quent denseness of castings; and the 
pressure cast match plate process, 
which utilizes pressure injection of 
the molten metal to offset the effect 
of low permeability in the mold. 
TOLERANCES 

In general, a tolerance of plus or 
minus 0.005 inch per inch of dimen- 
sion can be held. Where the dimension 
crosses the parting line the tolerance 
is increased to plus or minus 0.010 
inch per inch. In specific portions of 
a casting, however, more exacting 
tolerances are practical. 

Cored dimensions within a casting 
can also be held to plus or minus 0.005 
inch per inch. Center-to-center dimen- 
sions of holes produced by separate 
cores can be held to the same limits. 
Tolerances on integral-core portions 
must take into consideration the draft 
angle which is required. 

Flatness of surface which can be 
obtained depends to some extent upon 
the casting design. As a rule, areas 
of roughly one square inch are readily 
held flat within 0.005 inch. Larger 





surfaces, say approximately six square 
inches, may sustain a warpage rang- 
ing from 0.007 to 0.015 inch. 
Surface roughness in production 
can be consistently held to 30 micro- 
inches, rms, or better. The velvet- 
smooth surfaces produced are well 
suited for any parts to be plated. 


DESIGN CONSIDERATIONS 

Most important feature of the plas- 
ter-mold casting process is the prac- 
ticability of producing parts to 
exacting dimensions so that machin- 
ing, finishing, balancing, etc., are 
almost totally eliminated. Parts having 
internal splines, ratchet teeth, stops, 
blind gear teeth, airfoil-section blades, 
integral rivets, etc., which are ordi- 
narily difficult and expensive to ma- 
chine, can be readily produced. Gears 
may be cast to regular machining 
accuracy. 

As with most casting methods, draft 
is required but with plaster-mold 
casting it is needed in order to facili- 
tate withdrawal of the plaster mold 
from the patterns. Outside surfaces 
usually require a 4% degree draft 
angle and inside surfaces, 4 to 3 
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NATIONAL SPECTROGRAPHIC 
LABORATORIES, INCORPORATED 


6300 Euclid Avenue 
Cleveland 3, Ohio 
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degrees. Holes or cavities formed by 
loose cores require no draft but in- 
tegral core sections do. 


CORES 

Several pieces can be consolidated 
into one part by means of separate 
core pieces but never by loose pieces 
on the pattern. Undercuts and intri- 
cate passages are readily produced. 
Holes under 14 inch diameter nor- 
mally can be drilled more economical- 
ly than cored. Drill spots, however, 


can be placed on the pattern to elim- 
inate fixtures. 


WALL THICKNESS 

Plaster, being a poor conductor of 
heat, is ideal for producing thin, 
sound walls. Where the area does not 
*xceed 2 square inches a wall of 0.040 
inch can be cast. For larger areas the 
practical minimum wall thickness in- 
creases, for 4 to 6 square inches a 
thickness of 0.062 inch being mini- 


mum and for areas up to 30 square 


ENGINEERED 
POWDERED METAL PARTS 


MAGNETIC CORES 
MECHANICAL PARTS 
ORDNANCE PARTS 
PERMANENT MAGNETS 
POROUS FILTERS 


The Engineering Department of Radio Cores, Inc. is 
always willing to appraise the adaptability of a given 
part to powder metal processing. 


Our Engineering Department is experienced in all phases 
of powder metallurgy — in the design, use, and applica- 
tion of Electronic or Magnetic Cores — Mechanical Parts 
—Ordnance Parts— Permanent Magnets— Porous Filters. 
Experienced metallurgists, electrical engineers, mechanical 
engineers, application engineers, together with a wealth 
of manufacturing experience, comprise a combination 
hard to beat in the powder metallurgy field — and one 
which assures our customers of properly designed and 


applied parts. 


Write for brochure 
and data sheets. 


9550 TULLEY AVE * OAK LAWN, ILLINOIS 


baer 


(ADJOINING CHICAGO) So. 
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inches the minimum is generally set 
at 0.093 inch. Tapering sections are 
readily producible and blade sections 
can be cast with knife sharp edges. 


STOCK ALLOWANCES 
Round, square or odd-shape holes 
may be cast with only a minimum of 
stock machining. Ordinarily where 
machining is required for any reason, 
1/32 inch metal allowance is sufficient 
be 


parts and cored holes, especially where 


but less can allowed on small 


broaching is to be used. 


MARKINGS AND INSERTS 
Markings of almost any nature can 
be clearly reproduced. Lettering may 
be either raised or depressed as de- 
Additional such 
steel or other inserts may be cast-in 


sired. features as 
with the usual considerations for gal- 
vanic action and sufficient strength to 
resist cracking of the casting on cool- 


ing. 


TYPICAL APPLICATIONS 


Industry has found many appli- 


cations for plaster mold 
Their 


structure has made them highly ac- 


castings. 
uniform homogeneous grain 
ceptable for use in electronic equip- 
ment for which purpose the slightest 
porosity or imperfection would pre- 
clude the use of castings. Such items 
as cable clamps, pole line leadware, 
wire connectors, brush holders and 
contactors can be cast in plaster mold 
from high conductivity copper. Other 
electrical components can be cast from 
silican bronze, manganese bronze, 
aluminum bronze or yellow brass al- 


lovs. 


IMPELLERS 

An outstanding feature of the plas- 
ter mold process is the casting of im- 
pellers both in aluminum and in cop- 
per base alloys. By means of intricate 
cores, laborious and costly machining 
and hand filing operations can be 
eliminated. 

Shrouded impellers are cast in one 
piece. The efficiency of any impeller 
depends upon the conditon of the in- 
side surface. Impellers cast in plaster 
have a higher efficiency, because cored 
interior surfaces have the same satin- 
smooth finish 


Here too a wide variety of castable 


as external surfaces. 
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12,000 PSI YIELD STRENGTH REQUIRED 
of Yermanent’ Hold Cadling 


By WAYNE MARTIN* 


INCE the end of World War II, an interesting 

application for permanent mold castings in alumi- 
num and magnesium has been developed in the auto- 
motive industry. 

Convertible top rails and brackets have for years 
been made of malleable iron castings and steel fabri- 
cation. More recently, new designs have made use of 
permanent mold light metal castings. 

By January 1, 1951, more than half of all con- 
vertibles made in this country were built with tops 
containing some aluminum permanent mold castings. 
With NPA restrictions on aluminum for use in the 
auto industry, several of these parts were converted 
to magnesium by Keystar Castings Corp. of Cleveland. 


mold ca 3s re tye tft t < 
Molds which had produced parts in aluminum 
were modified slightly and satisfactory castings 
Be : were poured in these molds in magnesium. The 
TABLE | mold equipment is now such that castings may be 
Dowmetal Aluminum ot tn allie ileal sages tie 
CHTA* ascT6e poured in either aluminum or magnesium as con 
ditions of economy or availability would indicate. 
Tensile strength, psi 40,000 40,000 
Yield strength, psi 22,000 27,000 
Elongation, % in 2” 5.0 3.0 This represents one of the first sizeable applications 
“Solution heat treated and precipitation hardened of light metals to the auto industry since the advent 
of aluminum pistons. It suggests the possibility of 
other structural uses for these metals. 
ee ee Cn oer eae Tops made of light metal castings are considerably 
t Jesigr rrent market lighter due both to the lower specific gravity of the 





metal and the thinner, more accurate sections which 
are possible. | 

As there are fewer parts in the tops made of light 
metal permanent mold castings, they can be produced 
at considerably lower cost than the older designs based 
on malleable iron. 

In structural parts of this type, strength of materials 
is one of the critical considerations. Auto builders who 
use permanent mold frames insist thdt they meet 2 
test which simulates the operation of the top mech- 
anism inside of a garage. The frame must be strong 


enough to stall the motor without breaking when the 


continued on page 90 


*Vice President, Keystar Castings Corp 
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SMALL GEAR HOUSINGS: when is it practical 


to produce a transmission case by Qwwestment Casing 


By L. W. MILLIN* 


Ordinarily, such parts might be considered for pro- 
duction only by die casting, permanent mold casting or 
sand casting, depending upon the quantities involved 
and the degree of finish and surface detail required. 

Under certain circumstances, it becomes preferable to 
plan such gear housings for production as investment 
castings. On small gear boxes that require smooth, 
clean finish and where machining must be kept to an 
absolute minimum, either investment casting or die 
casting will provide the answer. 


HIGH TENSILE strength is obtained in this 
year box for the Sattley Manufacturing Co. 


by investment casting it in an 
1 bronze alloy 


When, in addition to the above, there is a need for 
an alloy with high melting point, or there are specific 
corrosion conditions to be met requiring a special 
alloy, then an investment casting provides the better 
solution. Also, where production runs may be too 
limited to justify the high initial tool cost for die casting, 
the introduction of an investment casting with low 
initial cost is indicated. 

In the case of small gear boxes manufactured by 
Cadmet Corp., an aluminum bronze similar to No. 18 
or 20 Ampco bronze is employed because of the need 
for high tensile strength and corrosion resistance. This 
alloy is also cast in an investment mold quite readily. 

For the designer interested in the possibility of uti- 
lizing this high-accuracy process for small gear boxes, 
whether in extremely small quantities or in lengthy pro- 
duction runs, some general information is submitted 
here for guidance in determining tolerances, draft al- 
lowances and other data. 

In most instances, tolerances can be held to +.005 
per lineal inch. This might vary in some instances, es- 
pecially on cross sections where it is difficult to deter- 
mine just how much a part will shrink. This is true 
where a part has two or more cores which would tend 
to lock the pattern and reduce the shrinkage therein. 
It also holds true for the alignment on bearing holes 
where no attempt is made to core finished dimensions, 
but instead, in some instances, the holes are cored leav- 
ing boring stock. 

Any draft allowance, especially on a deep draw, is al- 
ways favorable. In parts such as gear boxes, where 
there is a full-depth cavity, it is desirable to have at 
least a one degree draft on the side. There are many 
instances where even as great as a five degree draft is 
allowable. 

In investment casting, as is also true in sand casting 
and die casting, it is always advisable to sprue into 
the heaviest boss on the part. This allows the continua- 
tion of metal feeding so that the last section (the heav- 
iest part) is fed until such time as it is solidified, thereby 
eliminating porosity. 

There are certain conditions arising on parts con- 
taining more than one boss whereby it is desirable to 
sprue into one boss and core the holes in the remaining 
bosses to eliminate porosity in the latter. By this coring 

continued on page 87 
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FINISHING 
SECTION 


MACHINING—Most precision metal molded parts require 

some machining operations. map ape sain ee ’ 
mation to aid in planning and selecting the proper methods and 
equipment for these operations. 


ASSEMBLING—Precision metal molded parts are generally 
components of assemblies. This section includes information 
on fastenings and methods for mass production assembly 
operations. 


SURFACE FINISHING—Many precision metal molded parts 
receive some type of surface finish such as plating, organic 
coating, anodic coating or chemical coating. This section in- 
cludes information on the methods, processes and equipment 
used for these surface treatments. 


A Section Devoted To the Finishing Of 














]. THE NEW P-K SCREW SIZE CHART 
Illustrates in actual sizes standard P-K 
Self-tapping Screws and other fasteners 
in the Pk line—makes it easy for you 
to select the proper size—to avoid 
errors, returns and exchanges. 


\ 


IF IT’S P.K =: O.K. 


2 oewn ‘ 


» 2, P-K'S SELF-TAPPING SCREW BULLETIN 

' Explains the “why, where and when” 
of using Self-tapping Screws; 48 pages, 
in all, of complete descriptions, of 
valuable application information, in- 
cluding case histories showing how 
other manufacturers licked assembly 
problems similar to yours. 











3. P-K ENGINEERING STANDARDS 

A 48-page bulletin giving standard head 
and thread dimensions of P-K Screws, 
plating finishes, and other useful data. 
Clear, complete—prized by designers 
and draftsmen. 


PK saves you time 
before you start 


production... 
a 
HERE ARE THREE REASONS WHY 


The time-saving P-K* Screws effect in assembly is 
well-known. By using them, you can skip tapping, 
avoid inserts in plastics, and work much faster than 
with bolts, rivets, and other common fasteners. 

But P-K saves you a lot of time, too, in selecting and 
specifying Self-tapping Screws from the multiplicity of 
types, sizes, and head styles, while the job is still in 
the design stage, before production begins. 

Simplifying your job of digging for data is a contin- 
uing project at P-K. P-K service literature is recog- 
nized throughout industry to be exceptionally clear, 
concise, and keyed exactly to assembly planners’ needs. 

It will help you more than ever today, when your 
operations must be adjusted to limited supplies. Re- 
member, too, that P-K Assembly Engineers are ready 
to apply an unequaled experience to your most difficult 
problems of planning and procurement. Parker-Kalon 
Corporation, 200 Varick Street, New York 14. 


“TRADE MARKS REG. ¥.8. PAT. OFF. 


Me Original) 
PARKER-KALON) SELF-TAPPING SCREWS 


A TYPE 


FOR EVERY METAL AND PFALASTIC ASSEMBLY 


For further information circie No. 102 on the Keader Serv, ¢ Cu 
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PLATING ZINC BASE DIE CASTINGS: 


a report on the A.E.S. sessions 


= one of the major technical sessions of its annual 

convention, the American Electroplaters’ Society 
turned its attention to the subject of the preparation of 
zinc base die castings for electroplating. Abstracts of 


these papers are printed below. 


Meeting in a four-day session at Buffalo, N. Y., July 
28-August 2, the A.E.S. the convention had a record 
registration of 1358. 


New York City has been chosen as the site for the 
A.E.S. convention in 1954. Previously, Chicago had 
been determined as the location for the 1952 sessions, 
and Philadelphia for 1953. 


MECHANICAL FINISHING OF 
ZINC BASE DIE CASTINGS PRIOR 
TO PLATING 


M. R. Caldwel 
Assistant Vice-President 


ehler-Jarvis C 


Grand Repids, Mich 


{ properly designed die with a well 
polished and chromium plated cavity 
should produce die castings with a 
surface that would need no buffing 
prior to plating. However, even in 
the absence of surface defects as the 
casting is removed from the die, the 
parting lines must be trimmed off and 
polished, and these operations gener- 
ally cause nicks and scratches that 
necessitate buffing of the entire bright 


area, ° 
blisters. 


The dense “skin” on the casting 





Dr. R. B. Saltonstal 


baking of the plated castings and raise 


Dr. A. Gardner Foulke of the Hanson-Van Winkle- 
Munning Company has been appointed to succeed Dr. 
A. Kenneth Graham when he retires from the post of 
executive secretary of the Society this year. 

In addition to the technical session devoted to plating 
of die castings, other sessions included “Engineering 
Aspects of Electroplating”, “Substitute Finishes for 
Electroplating”, “Some Practical Aspects of plating 
Room Control” and a “Report on A.E.S. Research 
Program”. 

Chairman of the meeting on surface preparation of 
zinc die castings was Dr. R. B. Saltonstall. Abstracts 
of these papers are printed below. 


are factors which are taken into ac 
count in the choice of 


method. 


finishing 


Many small parts are barrel burn- 
ished, sometimes after a strapping 
(belt polishing) of the parting line, 
in 2-compartment, 32 inch diameter, 
60-inch long barrels, run at 30 rpm 
at first and then 6-10 rpm for final 
coloring. 

Parting lines are usually strapped, 
by hand or automatically, before 
buffing. Abrasive belts are preferred 
to set-up wheels because of the elimina- 
tion of skilled labor and savings in 
material and labor. Polished areas 
and coarseness of polishing grain are 
continually kept at the minimum re- 
quired by the condition of the part, 


should be preserved during buffing 
in order that the number of corrosion 
spots be kept at a minimum. Only very 
shallow pores in the surface can be 
bridged during copper-nickel plating; 
others can be removed by polishing 
or hard buffing for maximum corro- 
sion resistance. However, air pockets 
in shallow pores will expand during 
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Machine finishing is a necessity to 
reduce cost and meet production re- 
quirements in the author's plant with 
its large production—in 1950, 280,- 
000 castings daily, weighing 0.43 lb 
on the average and 15.5 lb maximum. 

Size and contour, required final 
finish, presence of holes and threads, 
possibility of distortion, and adapta- 
bility to automatic machine polishing 


and use of grease stick at a maximum, 
to reduce cost of subsequent buffing. 
Type of buff and buff speed are care- 
fully selected for the same reason. 
Liquid tripoli buffing compounds 
are rapidly gaining favor, even in 
hand buffing, and are carefully se- 
lected for minimum consumption, 
buff wear, and ease of removal by 


cleaning. Applications can be made 
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automatic. The recirculating, pump- 
type system is preferred over the 
pressure-can system because it elim- 
inates transfer of compound and keeps 
it uniform. 

A wide variety of automatic buffing 
machines are used: semiautomatic, 
reversing type with only one fixture 
(two to a part), straight-line and re- 
turn-type full automatic with fixture 
guides and tilting mechanisms. 

Areas not reached on the machine 
are touched up by hand, sometimes 


with a portable high-speed head when 


the fixture is turning an end of a re- 
turn-type automatic. 

Optimum wheel pressure, once set, 
is controlled by an ammeter on the 
motor, which automatically considers 
the wheel speed. 


REQUIREMENTS OF ZINC BASE DIE 
CASTINGS FOR ELECTROPLATING 


Glenwood J. Beckwith 
Vice-president and General Manager 
Metallon Products, Inc 
Los Angeles |, Calif. 





NOW... simulate copper, brass and bronze on 
products like these with M&W PLATELUSTRE 


Don’t let critical metals put a needless 
crimp in your production! 

Take zine or steel—apply a coating of 
one of the new PLATELUSTRE 
finishes. You wind up with products 
and parts that look so much like 
copper, brass and bronze that the eye 
can scarcely tell the difference! 

Whether you have been using now 
unavailable copper and its alloys for 
making products or for plating products, 


you will find these new M & W finishes 
equally effective in keeping your plant 
running. There are types for air- 
drying and baking schedules—pick 
the one that best fits your production 
requirements. 

Let an M & W Technical Service 
Engineer show you—right in your own 
plant—how easy these PLATELUSTRE 
coatings are to use, and what striking 
effects they produce. Or, if you prefer, 
write for free literature. 


PIONEERS IN PROTECTION 


For further information circle No, 96 on the Reader Service Card 
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Zine base die castings which are 
suitable for electroplating can be pro- 
duced only when due care is exercised 
with regard to the design of the ar- 
ticle, the design of the dies, the cast- 
ing technique in the foundry, and the 
composition of the zinc alloy. 


The design of the article should be 
such that polishing can be easily ac- 
complished without expensive special 
equipment or excessive hand labor. In 
addition to ease of polishing, the de- 
signer should keep in mind the re- 
quirements of the plater with respect 
to ease of racking for good contact, 
proper and satisfactory 
throwing of metal to all parts of the 
article. 


drainage 


A die which is not properly de- 
signed will be the source of castings 
which contain coarse-grained areas, 
cold shuts, rough surfaces, and other 
defects which cause the plater a great 
deal of trouble and may lead to a 
ruinous number of rejects. Even trim- 
ming dies which are not properly 
aligned or are otherwise faulty will 
produce castings which are hard to 
polish, and the excessive polishing 
may very well cause plating troubles. 

Foundry technique which does not 
recognize the effects metal and die 
temperatures, lubricants, poor skim- 
ming, and the use of excessive amounts 
of scrap in the pot will inevitably lead 
to poor castings which will be diffi- 
cult to plate properly. 

Even the type of furnace is impor- 
ant. A gas-fired furnace, for example, 
may be the cause of porous castings 
if the metal is exposed to the prod- 
ucts of combustion. Probably no 
single factor is so important as proper 
foundry technique in the production 
of good castings. 


Some of the impurities which may 
find their way into die casting alloys 
can be the source of important plating 
troubles. Lead and cadmium are par- 
ticularly troublesome, and even small 
amounts will cause blistering after 
plating. Many other impurities such 
as tin promote subsurface corrosion, 
and cause effects which may be 
blamed upon the plater. 
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ELECTROPLATING ZINC BASE DIE 
CASTINGS 


Chester G. Borlet 


District Manager 
United Chromium, Inc. 


One or more of a large number of 
metals may be deposited on a zinc 
base die casting, but all coatings must 
conform generally to specifications 
which cover general appearance, ar- 
rangement of multiple deposits, mini- 
mum thicknesses, resistance to salt- 
spray, ductility and adhesion. 


In all of the plating processes em- 
ployed in meeting the specifications 
careful control must be exercised over 
the variables which are responsible for 
the success of the plating operation. 
The variables can be divided into two 
categories, namely, internal variables 
comprising composition, pH, tem- 
perature, current density and impuri- 
ties; and the external variables which 
include rinsing, agitation, current 
source, plating racks and filtration. 

Even though all components of a 
plating solution may be present in the 
correct relative amounts, excessive or 
insufficient total concentrations may 
result in poor deposits. Some baths are 
particularly sensitive to pH, and must 
be controlled very carefully. Current 
density and temperature are closely in- 
ter-related, and the selection of operat- 
ing ranges for each of these variables 
requires a careful consideration of 
many which the 
geometry of the work and the cur- 
rent distribution on it are of utmost 
importance. 


factors, among 


Impurities are a fruitful source of 
plating difficulties, but techniques for 
their removal have been well estab- 
lished. 

Sufficient rinsing facilities should 
be provided to remove all chemicals 
from the work before it goes to the 
next operation. The necessity of con- 
tinually solution 
around the cathodes requires agitation 


replenishing the 


which may be accomplished iu a num- 
ber of ways, either mechanically or 
pneumatically. 
Whatever the 
should be designed for the work in 
hand and operated under the condi- 
tions of load for which it was de- 


current source, it 


signed. 
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Well-engineered racks properly 
coated with an insulator which will not 
contaminate the solution are required 
for the production of good deposits. 

Proper filtration helps immensely 


in the avoidance of rough deposits. 


CHEMICAL AND 
ELECTROCHEMICAL 
PREPARATION OF ZINC BASE DIE 
CASTINGS FOR ELECTROPLATING 


Earl W. Arnold 


Technical Service Engineer 
L. H. Butcher Company 
Los Angeles, Calif 


The preparation of zinc base die 
castings for plating consists of a pre- 
cleaning operation, electrolytic clean- 
ing and an acid dip or etching op- 
eration, 


The precleaning, whose function is 
to remove contamination to a point 
where the electrolyti¢ cleaner is effec- 
tive, can be accomplished by organic- 
solvent cleaning, emulsion soak and 
spray, or alkaline soak. Organic sol- 
vents can be used in the vapor, spray 
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Prolong the 
life of your 
DIES 


7 with 
PANGBORN Hydro-Finish ! 





Pancsorn Hydro-Finish pro- 
longs life of expensive Tools and Dies 
by cleaning and polishing to a precision 
tolerance of .0001”. Jobs that formerly 
took hours are done in minutes with 
Hydro-Finish! Fine mesh abrasives are 
used to clean and improve surface of 
die casting dies, rubber and glass molds, 
forging dies, and deep drawing dies, 
without excessive metal removal. 

Dies are clean, rapidly produce hard- 
ware finish and give maximum produc- 
tion without expensive hand mainte- 
nance! One man alone can operate a 
Pangborn Hydro-Finish machine. 





PANGBORNITE — The ~~ 
best abrasive for all | Rts] 
liquid blasting needs. rent 








Available in many mesh 
sizes for precision cleaning. 
GET THE FACTS on Hydro-Finish! 
Write today for Bulletin 1400-A to: 
PANGBORN CORPORATION, 3500 
Pangborn Blvd., Hagerstown, Md. 
Look to Pangborn for the latest developments 
in Blast Cleaning and Dust Control Equipment. 


angborn 


CHEAPER 





BLAST CLEANS 
r every job 


ight cquipment bed 
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“Super Honite”’ chips 
last twice as long! 





Regular “Honite” proves 
toughest natural chip 


Competitive tests prove no other 
natural barrel finishing abrasive—not 
even granite—retains a cutting edge 
as long as regular “‘Honite!’’ Thousands 
of tiny, sharp silica grains are held 
tightly in a tough mineral bonding. 
Thousands of new cutting edges are 
constantly exposed as the surface 
slowly wears away. 

That’s why ‘“Honite’’ is ideal for 


fine finishing to close tolerances, and. 


for many other jobs involving a mini- 
mum amount of metal removal. 

Insist on the brand name—‘“‘Honite.’ 
Available in nine sizes for uniform 
results. Write Dept. DC 911 for the 
name of your nearest supplier. 





Now you can speed your barrel 
finishing with the world’s toughest 
abrasive chip—‘Super Honite!”’ It’s 
the hardest chip ever produced—the 
only chip engineered for both grinding 
and burnishing. Gives twice the life of 
other stones! 

What makes it so tough? Aluminum- 
oxide mineral grains—fused with a 
ceramic bonding agent that never frac- 
tures or crumbles. And “Super Honite”’ 
holds these thousands of razor-sharp 
cutting edges permanently—can’t wear 
smooth. 

Try it yourself and see the difference. 
Available in eight sizes. Write Dept. 
DC 911 for the name of your nearest 


supplier. 
ANOTHER (3M) Prooucr 


3 : ;s 
“HONITE” COMPOUNDS are the 
‘secret of success’’ for dependable finish- 
ing. Each type is carefully formulated 
to control alkalinity, lubrication, glazing 
many other vital operating conditions. 
Ideal with ‘‘Honite’’ or “Super Honite.”” 





FREE help from Barrel Finishing Experts! 


or immersion techniques or combina- 
tions thereof depending on the size 
and shape of the parts being cleaned 
or the nature of the soil. 

Emulsion cleaners are particularly 
useful for zinc base die castings in 
that they are effective, economical and 
do not attack the base metal ever. on 
long exposure. They lend themselves 
to use in a wide variety of ways in- 
cluding power washing machines. 

Precleaning with alkaline-soak 
cleaners should be limited to those 
cases where contamination is slight, 
but such cleaners have the advantages 
of low initial cost and maintenance. 

Electrolytic cleaning may be either 
anodic, cathodic or a combination of 
both, but with any of the techniques 
that 
the surface of the die casting remains 


care must be exercised to see 


virtually unchanged after going 
through the electrolytic cleaning cycle. 
Although the composition of the 
leaner is important, the success of the 
operation depends largely on such fac- 
tors as temperature, concentration, 
‘leaning time and current density. It 
is important to replace the cleaner fre- 
quently or trouble from blistering or 
poor adhesion will be encountered. 
Perfect adhesion of the deposit to 
zine base die castings can be obtained 
only when all harmful films are re- 
moved from the casting. The proper 
acid dip will eliminate surface oxides 
and chemical films from previous op- 
erations. Sulfuric, hydrochloric, hy- 
drofluoric, or fluoboric acids may all 
be employed satisfactorily when used 
the conditions, and 


under proper 


Are you positive your present barrel finishing methods are giving you the 

best results at the least possible cost? Experienced 3M Engineers are ready 

to work with you for increased efficiency and a system that's tailored to your 
particular job. Use coupon below for complete information and a copy 
of “3M Barrel Finishing." No obligation. 


phosphoric and acetic acids have 


found some favor. 
The 


nined by the first signs of gas evolu- 


time of immersion is deter- 





—-—- = --- =| tion. Rinsing after acid dipping 


Minnesota Mining & Mfg. Co. 
Dept. DC-911, St. Paul 6, Minn. 


should be thorough to prevent con- 
tamination of solutions in subsequent 
yperations. 

PemMOs. ccccccccccccevccce Coceeeccccees 


Firm ccccccccccccccccccce ececcccccccece 


MM 00s ssevewrecereanes pebbksabenes HEADS MILWAUKEE SALES 


RREL FINISHING CHIPS Paes 
BARRE c - H. C. Ende, Jr. has been appointed 


COMPOUNDS e« EQUIPMENT 








Milwaukee district sales manager for 





Crucible Steel Company of America, 
it has been announced by W. H. Wie- 
wel of 


Made in U.S.A. by MINNESOTA MINING & MFG. CO., St. Paul 6, Minn., also makers of “Scotch” 
Brand Pressure-sensitive Tapes, ‘“‘Scotch’’ Sound Recording Tape, ‘“‘Underseal"’ Rubberized Coating, 
“Scotchlite” Reflective Sheeting, ‘‘Safety-Walk"’ Non-slip Surfacing, "3M" Adhesives. General Export: 
Minn. Mining & Mfg. Co., International Division, 270 Park Avenue, New York 17, N. Y. In Canada: 
Minnesota Mining & Mfg. of Canada, Ltd., London, Canada. 


Pittsburgh, Crucible vice 





president in charge of sales. 
For further information circle No. 98 on the Reader Service Card. 
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Die blanks cut in carbide 


The cavitron machine 





Machining Method for Carbides 





ANS 
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Fine surface detail, screw thread cut in carbide 


MEANS of cutting holes of regular or irregular 
contour in hard materials such as cemented car- 
bide has been introduced and appears to have a num- 
ber of vital applications for such jobs as producing cer- 
tain types of die cavities, reproducing fine detail on a 
die surface, cutting mounting holes or screw threads in 
carbide tools or cutting into hard materials such as gems, 
glass, hardened tool steel and similar materials. 
The process, which involves a low-cost tool, a rela- 


tively simple machine setup and which may be handled 


SEPTEMBER, 1951 


by inexperienced labor, is called the Cavitron process, 
and has been developed by the Cavitron Equipment 
Corporation of New York City. 

It was developed originally as a means of cutting 
detailed settings for small emblems in precious stone, 
but its inventors soon realized that the machine offered 
great possibilities for industrial use, and set about 
adapting it for this purpose. 

Dies suitable for powder metallurgy, drawing, and 
other related applications are considered entirely feasi- 
ble by this method. It also suggests possibilities in the 
production of die casting dies for forming complex sur- 
face detail without the usual engraving or pantographic 
reproduction of a master pattern. 

When a hole is to be cut in a piece of cemented car- 
bide, whether it be round or some complex shape, the 
die sinker had two choices. The die could be made by 
a hot pressing method and the cavity finished by grind- 
ing to exact size and finish. The die could be machined 
in the semi-sintered condition, then a final sintering 
given it and the cavity finished as to size and surface 
by grinding. Both of these methods are expensive and 
in many cases would not give the desired results. 

With the Cavitron process a piece of solid cemented 
carbide can have a hole of any desired contour and size 


( between .007 and 2 inches) cut in it quickly and cheap- 
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SIMPLIFY 
PNEUMATIC 
DESIGN 


Provides Absolute 
smoothness of 
piston movement 
— eliminates the 
natural “bounce” 
or “‘springiness” 
of air. 








Permits Positive 
Control of Piston 
Speed in Either 
or both directions 
and at any point 
in piston travel. 





rhe Bellows Co. 
Akron 9, Ohio 


FIELD ENGINEER OFFICES IN ALL PRINCIPAL CITIES 





with this unique 

electrically - operated 
AIR CYLINDER with 
HYDRAULIC CONTROL 


Available as 
separate unit 
or integra 
mounted side 
by side or 


tandem 


ITH Bellows “Controlled-Air- 

Power” you can combine the speed, 
economy and flexibility of air-power, the 
smoothness of hydraulic operation, and 
inter-locked electrical control, all in a 
compact, space saving, easily installed 
assembly. 


The Bellows Model BEM Air Motor 
(a double acting air cylinder) is a com- 
plete power unit in itself. Valve, electric 
valve operating controls, and speed 
controls are all built-in. The low-voltage 
built-in solenoid controls operate all day 
at high speed without hum, pounding, 
or excessive heat. 


When used in the same assembly with 
the new Bellows Hydro-Check (an 
adjustable Hydraulic Resistance Unit) 
you obtain precision control and precision 
operation of pneumatic systems, easily 
adjusted to fit any operating requirement. 


As a design engineer you'll be interested 
in knowing more about the Bellows 
system of pneumatic operation and con- 
trols. We'd like to send you two new 
bulletins showing how “Controlled-Air- 
Power” operates. No cost. No obligation. 
Just drop us a note and ask for your 
copies of Bulletins 
AV-300 and CL-30. 
Address The Bellows 
Co., Dept. DC 951, 
Akron 9, Ohio. 


For further information circle No. 92 on the Reader Service Cord. 
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ly. The final impression is accurate to 
.002 and has as fine a surface finish 
as can be secured by grinding. 

Hardened steel dies present much 
the same problem. Holes of almost 
any shape or size can be burned in, 
but in doing so the desirable physical 
characteristics of the hardened steel 
are lost. 

The Cavitron process, however, is 
a new tool in the hands of the die 
maker. . Using a blunt tool of the de- 
sired shape a hole can be cut in any 
material. This latest child of ultra- 
sonics makes use of high frequency 
(27,000 cycles per second) pulsations. 

A high frequency oscillator in- 
creases and decreases the flux in a 
magnetic field set up around a nickel 
rod. This’ change in flux causes 
an alternate expansion and con- 
traction of the nickel rod which, 
in turn, imparts a reciprocating mo- 
tion to the formed tool connected to 
it. The rapid vibration, 27,000 times 
per second, imparts to the tool an ac- 
celeration of approximately 70,000 
times the acceleration caused hy 
gravity. 

The work to be perforated is placed 
beneath the tool so that the pulsating 
motion is transferred to it. At the same 
time a suspension of some inexpensive 
abrasive such as boron carbide flows 
over the work. The action of the tool 
is such that minute chipping action oc- 
curs. No appreciable heat is generated 
during the process so that there is no 
structural change in the material 
being cut. 

The finish depends entirely on the 
abrasive used. For rough finishes a 
240 mesh abrasive is used, while for 
smoother finishes and closer toler- 
ances 280 mesh or finer is used. 

For work to the closest tolerances 
a roughing cut is generally made 
using a formed tool and a rather 
coarse abrasive. A second finishing 
cut is then made with another tool and 
a finer abrasive. Tolerances of less 
than .002 can be secured by this pro- 
cedure. 

An example of the speed of this 
process is the cutting of a 14 inch 
square hole in a cemented carbide 
plate 14 inch thick in about one-half 
hour. Less time would be required for 
a round hole. 
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Tools for the Cavitron are simple 
and can be made to the desired shape 
from almost any metal such as cold 
rolled steel. No cutting edge is needed 
and all tools have blunt ends. 

Maintenance of the machine is said 
to be light as few parts are exposed 
to wear. All rough treatment is taken 
by the form tool and the abrasive. The 
machine is virtually self operating 
once it is set up so that little skilled 
labor is required. 

In operation, a form tool is made 
up having the desired contour. This is 
connected to the nickel rod of the 
Cavitron and the whole suitably 
mounted. The work to be perforated 
is held in a vise which allows suf- 





SIMPLE TOC mS | from almost any metal, such 
as t steel, are used. At left is shown the 
tool for tting a rew thread in carbide 
while at right is shown the t used for 
cutting a square siot in carbide lying in the 
Seraground 


ficient lateral movement for the pre- 
cise locating of the hole in the work 
piece. The feed is generally accomp- 
lished by moving the work up. Even 
deep holes are self flushing so that the 
form tool need not be removed from 
the hole once penetration has started. 

For precise location of holes and 
impressions in dies the Cavitron head 
can be mounted in a machine such as 
a jig borer with the work on the table. 
The feed in this case can be either by 
raising the table or lowering the head. 

Even threaded parts, either infernal 
or external, can be formed. By ad- 
vancing the tool and rotating the work 
at a suitable rate threads can be cut. 


continued on page 9! 
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Specially formed 


bock-up wheel 


Semi- Bur. 


Fast-cutting 3M 

} Abrasive Belt 
FS 

Pressed-steel fy- 

wheel rim flange 


polishing fixture 





SEMI-AUTOMATIC polishing fixture spins and turns 20” pressed-steel wheel 
against 3M belt. Back-up wheel is formed to mate with curve of flywheel flange 


“Formed-wheel” belt grinding 
cuts 3-step job to one! 


3M ABRASIVES SLASH GRINDING TIME 
71% AT AMERICAN TYPE FOUNDERS 


Time study figures prove it! 
Formed back-up wheels and 3M 
Abrasives are saving American Type 
Founders $1.15 on every ‘“‘Little 
Giant” press flywheel they finish. 
A one-step operation now gives 
these wheels a smoother, cleaner sur- 
face in only 74% minutes instead of 
25 minutes with the former 3-step 
method, saving 71% on time alone. 


Diagram above shows how formed 
back-up wheel matches the contour 
of the flywheel rim. 

You can make savings in time 





and money on your heavy grinding 
and finishing by consulting one of 
our experienced Methods Engineers. 
No obligation! Write Dept. vC91 
for this 3M consultation service. 


3M 


ABRASIVE 


Made in U.S.A. by MINNESOTA MINING & —e CO., St. Paul 6, Minn., also makers of 
“Scotc! Sound R 


“Scotch” Brand Pressure - sensitive Tapes, 


Rubberized Coating, “Scotchlite”’ Reflective 


ing Tape, “Underseal” 


ecord in; 
Shects “Safety -Walk” Non-slip Surfacing, 


3M” Adhesives. General Export: Minn. Mining & M .. Co., International Division, 270 Park 
Avenue, New York 17, N. Y. In Canada: Minnesota Mining & Mfg. Co. of Canada, Ltd., 


London, Canada 
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For additional information on the products appearing on this and the 
following pages, mark the key number of the item on the card bound 
into this issue. Drop the card in the mail—no postage is required. 


DIE CASTING 
Die Casting Facilities: No. 4 


A photographic presentation of their facilities f producing 
zinc and al num die castings is contained i lder issued 
by Advance Pressure Castings, Inc. Also illustrated are some 


of the parts that the company has pr 
Die Casting Design: No. 33 
“Hints for Designing Good Die of a book 
let offered by the Hoover Co. The booklet also shows 


astings” is the title 
some 
of Hoover's design and production facilities 


Small Interlocked Die Castings: 

The Intercast process, used by the Gries Repr 
produce interlocked die castings of less than | 
operation, is explained in a bulletin available from t 
pany. 


Die Gusting Gontity Control: No. 170 
The me is used by the Electric Auto-Lite Co. in quality con- 
f 3 production are illustrated 
a catalog issued by the 
tions is also included. 
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mpany. A table of alloy coms 
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FINISHING MATERIALS, EQUIPMENT, METHODS 
Increased Painting Efficiency: No. 171 


A new electrostatic paint spraying systen 


crease painti tiency from 25 
methods is 


lectr > ting 
JECT iting 


Controllable Emulsion Cleaner: 
S mulsion and s 


Aluminum Etching Compound: 
An etching compound for all types 
said to eliminate the formati 
described in a tec 
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publicat 
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Easily Applied Metallic Labels: 
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ing with strong alloys is described in a 4-page company bul 


INVESTMENT CASTING 9 
Close Tolerances with Strong Metals: No. 183 Cu ra} 
The process used by the Adapti Co. to achieve precision cast- 
setin, 
Investment Waxes: No. 184 
Dependable Waxes for Industry” is the title of a leaflet of 


fered by the International Wax Refining Corp. The booklet 
lists the chemical composition and physical properties of a " it fer 
number of wax compounds aN , 
: efe,e - : i/ 
Investment Casting Facilities: No. 185 ‘ Zi o P Oo 8 U F e Ss 


{ the Kerr Mig. Co., as well as 
{ parts produced by the 


The facilities and equipment 





These famous long-wearing 
buffs run cool under all buff- 
ing conditions. Constructed 


irawings and pictures of a nun 
investment casting process, are shown in a leaflet offered by 


the company 


















Cutting Costs, Speeding Production: No. 38 of high count bias-cut cloth 
The advantages and applications of the “lost wax” method of mounted on safe steel centers. 
neetision taveatinert cont are i an r Available in a wide range of 
illetin } y th res xsting é densities and center diameters. 
the complete process is shown pictorially 
Case Histories: No. 36 
I ase histories are among the material included in a | STYLE C 20 
plant and casting process CONTACT WHEELS 
Frozen Mercury Process: and F-26 Belt Lubricant 
ie teint Wie dhe cane oi A C-20 flexible Contact 
The k Wheel will form itself to the 
zen iry, mak shape of the work and permit 
ng of difficult shapes. the abrasive belt to polish 
Investment Casting Reprints: contoured surfaces and F-26 
Reprints of articles on investment Abrasive Belt Lubricant will 
magazines increase belt life by prevent- 
ing loading and glazing. Pro- 
pany engineer duces finer, smoother and 
Design Possibilities: brighter surfaces through 
The possibilities in toleranc« ind shape ising Stellite and lubrication. 
her high strength allo r stment casting are shown in a 
Par di 
irawing ire showr with notations yout the 


SpE ial lteatures 
Small Pattern 


(each example. , BUFFING 
ee COMPOUNDS 











shee ibere >| he the Mos Ma aos a hf Ba > A —— line of produc- 

. : vie —" tion buffing compounds. 

mrp yr i mt Cage Cah Rondel Produced in bar and tube 

Louie ein ‘tabled 4 klet ' form. Formax is the origi- 

er enc . nator of the ‘“Spraymax”’ 

” Liquid Compounds for 

Investment Casting Patterns: No. 84 brush or spray application. 
Molding machines which make styrene patterns for precision 


FLEX-A-GLU 
POLISHING WHEEL 
CEMENT-—A flexible syn- 


Investment Casting Cost Data: No. 





Small Investment Castings: No. 190 thetic adhesive in a ready-to- 
Investment castings of high melting point, non-forgeable, hard use form. Dries quickly. 
rchiné 1own in a 16-page booklet offered by Increases polishing wheel life 

nal Labora how and produces uniform finishes 


regardless of grit size used. 





METALS AND MELTING EQUIPMENT Sealy Guattie unten 
Melting and Holding Furnaces: No. 19] 
Low frequency adesaien furnaces for melting Sad h iding FORMAX 
juminum, copper. zinc and thir alloys and for aupetheaing MANUFACTURING CORP 


by the Russ-} 
4 3171 Bellevue Ave. DETROIT 7, MICH. 


ina melting cast s-noit 
casting unit is dis Ivanuabie with the fur 








MANUFACTURED IN CANADA BY JOHN GALLOWAY LTD., KITCHENER, ONT. 
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Ebonol-Z 


a gleaming 


black finish 


. for Zine 
I; eautrful, 


jet-black, like polished Ebony 


These zinc automobile door handles are typical of the products processed in Ebonol-Z. 
This simple, one-dip method imparts to zinc base diecastings and plated parts, a rich, adherent 
black coating with good weathering qualities. Parts need only to be cleaned and then treated for 
a few minutes in a warm solution of Ebonol-Z. Chemical cost is one-half cent per square foot 
of the area coated .. . cheaper than plating or painting. Now used for finishing war materiel, 
and typewriters, business machines, toys, cameras, radios, name plates, buttons, and buckles. 
Samples processed in our laboratory. © Ebonol-S for steel 


Detailed procedures supplied without obligation. © Ebonol-C for copper and brass 
© Ebonol-Z for zine 
Write for check list... 


Sixty Products and Processes for Metal Finishing 


© 442 Elm Street, New Haven, Conn. 
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USEFUL LITERATURE (Continued) 





METALS AND MELTING EQUIPMENT 


Compact Instrument Analyzes Metals: No. 192 
The OPL Metallograph, manufactured by the F. T. Griswold 


Mi ~ 5” 


ig. U< isd iz 





” instrument used for structural 
ther materials. It is described 





analysis of metal s 
in literature issued by the company 


Guide for Induction Heating and Melting: No. 193 
A selector chart for induction heating and melting and a table 
jiving heating and melting speeds for standard induction 
heating and melting are featured in a bulletin called “Induction 
Heating and Melting flered by the Ajax Electrothermic Corp 





Removes Oxides from Bronzes: No. 194 


Oxides f alumin manganese and silicon can be removed 





lten bronzes the addition of Albral, a product of 

is described in 

iterature offered by the company, removes only the oxides 
the melt, and leaves the alloy unaffected 





indry 


Services, Inc. The product, which 














Furnace Information: No. 195 
sas fired, oil fired and electric furnaces for sintering, brazing 
und other industrial applications are illustrated in Bulletin N 
461, offered by the Electric Furnace C 

Sintering Furnaces: No. 196 
Spec Jesign features f the Harper Electric 


Sintering turnaces are given in a 





mpany 


PERMANENT MOLD CASTING 
Possibilities of Permanent Molding: No. 197 


A review of the advantages of permanent 





ld casting in 
1luminum, some suggestions for designing parts for this proc 
um alloys and pic 
ications of the process are contained 
available from the Per-Mold 


ess, tables of properties of castable alur 
tures of some of the apy 
n Bulletin 45 PMC 





Book Compares Aluminum Casting Methods: No. 198 


inum castings made by die casting permanent mold 





ting, semi-permanent moi i casting j an ins ind castin J are 


vered in a 79-page book published by Aluminum Industries 





The book discusses the advantages and disadvantages 
f each process as compared to the others 
Keeping Die Costs Low: No. 199 
The method used by the Michigan Wheel to keep the cus 
tomer’s die costs to a minimum are illustrated and described 
in a folder offered by the company 





PLASTER MOLD CASTING 
Foundry Practice Shown: No. 200 


Castings in a number of alloys, as weil as the complete pro 
duction process from pattern making to metal pouring, are 
shown in a booklet about plaster mold casting offered by the 
Universal Castings Corp. Included with the booklet is a chart 
f the properties of the alloys cast by this company 

No. 201 
metal casting plaster is described in Bulletin No, ILG 
available from the United States Gypsum Co 
is said to have a controllable permeability 
Close Tolerance Casting: No. 202 
A number of cylindrical castings on which tolerances have 
been held to +.005 are shown ina folder offered by the 
Eclipse-Pioneer Div., Bendix Aviation Corr 
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Permeable Casting Plaster: 4 


P.M-C 





The plaster 


Plaster Mold Casting Applications: No. 15 
The various uses and applications of plaster mold castings in 
industry are illustrated and explained in a booklet titled 
Quality Precision Investment Castings For Industry’’, which is 
available from the Atlantic Casting & Engineering Cor; 


POWDER METALLURGY 
Self-Lubricating Parts: No. 11 


Self-lubricating bearings and machine parts are shown and 
their advantages explained in a bulletin available from the 
Amplex Div., Chrysler Corp 


Designing Powder Metal Parts: No. 203 
Suggestions on designing powder metal parts and physical 
properties of several metal powders are contained in a leat 
let offered by the Powdered Metal Products Cor; 


Analyzing Particle Size: No. 204 
Analyzing the particle size of metal powders 
size with the R 
is explained in a folder offered by the American Instrument 


liner than 





mesh and greater than colloidal ller Analyzer 


C Inc 
Lead-Bronze Bearings: No. 205 
Powder metal bearings made of a copper-tin-graphite-lead al 


the Johnson Bronze 


ensioned drawings are 


loy are described in a booklet published by 
°o. Tables of stan 





rd sizes and 
included 


Blenders and Sifters: 


Sifters for 


No. 206 


separating metal powders and blenders for mixing 





ind blending pow lifferent mposition and 


istrated and described in a Bulletin N 382, offered | 


J. H. Day Co 





Powdered Metal Applications: 
A number of parts fabricated by powder metal metallurgy 


shown and information at 





2n in each issue of 





Metal Powder Press. This pul 





persons in industry by the New Jersey Zin 


Metal Powders: No. 5 
A number of metal powder ire reviewed, together with art 
plications for each of t 





Plastic Metals Div., National Radiator 


Metal Powder Terminology: 








An index of terms used in powder metall is in led a 
oklet on designing powdered 1 which is 1 

able from the Wel-Met 

Powder Metal Presses: _No. 209 

Presses for making powder m pa ind a y eq 

ment for the presses are sh n a 32-page catalog offered 

by the Kux Machine C Yomplete data included on eact 


machine 


Metal Powder Plant Described: 

The plant facilities and products of the Meta 
C are described in a |16-page | klet available 
company. The booklet includes pictures of the 
and describes the part that they play in met 
duction 


Bearings and Intricate Parts: 
Various types of bearings 








trated and described in a bulletin offered by 


lL 





Products, Inc. The booklet also gives specificati f 
pany alloys and the tolerances which they are prepared 
hold in pro 





uction 


Calculating Bearing Loads: No. 211 
Permissible loads on powdered metal bearings manufactured 
by the Keystone Carbon Co., Inc. can be calculated on a graph 
included in a company catalog. The catalog shows and de 
scribes bearings and other powdered metal parts made by the 
company 


Lubricant-Retaining Bearings: No. 212 
Lubricant-retaining bearings and other powdered metal parts 
are shown and described in a catalog available from the 
Bound Brook Ojil-Less Bearing Co. The company also makes 
structural parts of iron powder 
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... Earns you 
per hour 


in increased output 



















VOU mee 
serrated with the quality 
end pertermence of this 


FOR A FEW PENNIES PER HOUR 
you can mechanize your tool room 
and bench finishing work . . . double 
your output and more! You'll earn 
dollars per hour in increased produc- 
tion and reduced costs. Thousands 
of shops are making these savings. 
We'll prove you can make them, 
too. Ask for demonstration. Or... 
Send for Bulletin 
It shows you typical Handgrinder 
applications, illustrates full range of 
sizes, from 1/40 to 1/4 HP. Write 
for your copy today. 


The DUMORE Company 
1300 


Export address 





OW Se 


Dumore 


17th St., RACINE, WISCONSIN 


13. £. 40th St., New York, N.Y., U.S.A 


For further information circle No. 93 on the Reader Service Card. 


BLACK OXIDE process 
e for STEEL and IRON 


(TYPE A 


*% Easily blackens heat treated parts. BLACK MAGIC Type A 
overcomes the difficulties normally present in applying o black oxide 








DEFENSE CHIEF C. E. WILSON 
TO ADDRESS METALS CONGRESS 

Defense Mobilizer Charles E. Wilson has accepted the 
invitation of the American Society of Metals, 7301 Euclid 
Avenue, to be the major speaker at the closing session of 
the World Metallurgical Congress in Detroit on October 19. 

William H. Eisenman, the Society’s Executive Secre- 
tary, said Wilson will speak on the strategic importance 
of world metal conservation and production to the inter- 
ests of defense. 

The Metallurgical Congress is sponsored by the Ameri- 
can Society for Metals and will be the first world meeting 
of metal specialists and production chiefs. It will be the 
largest industrial gathering ever held. More than 35,000 


persons are expected. 


EUROPEAN MISSION TO ATTEND MEETINGS 


The Economic Cooperation Administration and the 
Organization for European Economic Cooperation have 
contracted to sponsor three more “technical assistance 
missions” for inclusion at the World Metallurgical Con- 
gress. 

More than 400 E.C.A. and non-E.C.A. metallurgists from 
21 nations now are expected in Detroit. The Society al- 
ready has arranged “Study Tours” of American industry 
which will carry 200 of these visitors through 57 cities 
and 13 states. 


| i | 


| FREE 


a BARREL 
| FINISHING 





finish to cyanide hardened pieces, which have been oil quenched, and 
carbo-nitrided parts. 


%* One bath! One salt! BLACK MAGIC Type A blackening process 
requires only 1 bath. The same salt mixture that makes up the initial 
solution is used to replenish dragout losses, thus maintaining ot all times 
@ true, chemically balanced BLACK MAGIC solution. Only 6'2 Ibs. of 
BLACK MAGIC salts are required to make up each gallon of solution. 


% Lower operating temperature. BLACK MAGIC Type A 
solution is operated at a boiling point of only 290° F. This substantially 
decreases the amount of dragout and effects important savings in heat 
consumption. The higher fluidity of the BLACK MAGIC solution lowers 
operating costs considerably. 


% Self rectifying. BLACK MAGIC Type A overcomes the normal 
tendency in black oxide processes to build up red iron oxide in colloidal 
form which eventually clings to the processed work. BLACK MAGIC is so 
formulated to be self rectifying and under normal and many abnormal 
conditions will keep the bath in excellent operating condition at all times. 

*% Faster blackening cycle. Production baths of BLACK MAGIC 
Type A show a decrease in the blackening time cycles of from 15 to 20% 
This is an important factor in speed up in production and lower cost 
of operation. 


Write for Bulletin MB-3 


Michell: 
Bradtord 


QUALITY PRODUCTS OF CHEMICAL RESEARCH 


For further information circie No. 99 on the Reader Service Card. 


Send items of your own monvtecture for somple processing 








2446E Main St. 





Sales and Technical Service also available 
at our Chicago office: 7001 North Clark. 
Representatives in all leading cities. 
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THE MITCHELL-BRADFORD CHEMICAL CO. 
Stratford, Connecticut 





G.cmenencsenanenenantl 


This 22-page booklet is gquar- 
anteed to open your eyes! It 
gives you the inside story of 
advanced borrel finishing as 
never told before! 


WRITE TODAY FOR YOUR FREE COPY 












22 PAGES 
OF 
FACTS 


Qe2Suzersheen 


AMERICAS MFGR. OF ADVANCED BARREL 
FINISHING EQUIPMENT, MATERIALS & COMPOUNDS 
ALBERT LEA, MINNESOTA 
For further information circle No. 91 on the 
Reader Service Card 
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| [PJ] new ProbuctTs 








For additional information on the products appearing on 
this and the following pages, mark the key number of the 
item on the card bound into this issue. Drop the card in the 
mail — no postage is required. 


AIR-OPERATED DIE CASTING MACHINE 
Die Casting Machine 
4. B. C. Die Casting Machine Co. 
SPECIAL FEATURES. This is an air operated zinc die casting 
machine with completely automatic cycling. The machine is capable 
of a free cycling speed over 1000 shots per hour. 





SPECIFICATIONS: The machine will produce castings up to 
one pound. Die blocks can be used from I!/2" to 3" thick and with 
outside dimensions of 8" x 10". Adjustable timing dwell on the 
opening and closing of the toggle and injection of the molten 
metal. Pot capacity is 200 pounds. 


For further inofrmation circle No. 144 on the Reader Service Card. 


SELF-CONTAINED SPRAY PAINTING MACHINE 
Automatic Spray Mask Painting Machine 
Sepanski & Associates 
SPECIAL FEATURES: No spray booth is required to use this 
machine. Only an exhaust duct, an air line and a paint supply are 
needed. Parts are held against a mask and a foot pedal operated. 

The painting cycle is then completely automatic. 





SPECIFICATIONS: Automatic spray guns within the machine 
are pneumatically moved parallel to the surface being painted. 
The guns are adjustable for spray density and for any angle 
between 0 and 30 degrees. Angle may be set to change during 
cycle to assure even distribution to sides and corners. Timers 
integral with the machine keep cycles constant in length. 


For further information circle No. 145 on the Reader Service Card. 
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WAX INJECTION MACHINE 
Finelt Universal Wax Injector 
Arofine Products Co. 

SPECIAL FEATURES: This device has been designed to inject 
wax into molds to mak» wax patterns for investment casting. It allows 
the use of rubber molds, and operates on air pressure, hydraulic 
pressure or a combination of the two. Temperature can be controlled 
within one degree. 





SPECIFICATIONS: 350 wot! element operates on either 110 or 
220 volts, AC or DC. Built-in thermometer has armor shield. 600 
to 1000 average size wax patterns can be made with one loading 
Requires 10" of bench space. Machine can be pre-heated and 
in 20 minutes, drained and refilled in 60 seconds. 


For further information circle No. 146 on the Reader Service Cord. 


CORROSION-RESISTANT COATING 
{nchorite 100 
Octagon Process, Inc. 

SPECIAL FEATURES: This is a phosphate compound for treating 
both ferrous and non-ferrous parts to produce a non-conductive, cor- 
rosion resistant phosphote surface that can also serve as a base for 
paint. Adaptable to either the immersion or spray process, depend- 
ing upon production requirements. 

SPECIFICATIONS: Solution is made by adding the compound 
to water. Five mild steel tanks are needed if the parts are to be 
treated by immersion. Meets the specification for a Class C (Type 
I!) finish in U. S. Army Spec. No. 57-0-2C, armed services specifica- 
tion JAN-C-490, Grade | and Closs A and B finishes in U. S. Army 
Spec. No. 57-0-2C, Type Il. 


For further information circle No. 147 on the Reader Service Cerd 


SOLVENT CLEANER FOR BUFFING COMPOUNDS 
Dynakleen 
Du-Lite Chemical Corp. 

SPECIAL FEATURES: This cleaner was designed to remove buf- 
fing and drawing compounds quickly from knurled or fluted sur- 
faces of all metals. Can be used to remove all types of soils from 
metal surfaces. 

SPECIFICATIONS: No heating or other special tanks are re- 
quired. Can be used in spray washing machines or applied by 
hand. It is a fast-drying safety solvent, and the manufacturer 
claims that it can be used repeatedly with only occasional filtration. 


For further information circle No. 148 on the Reader Service Cord. 


CHROME PLATING WITHOUT NICKEL 
White Brass Plating Process 
E. I. du Pont de Nemours & Co., Inc. 
SPECIAL FEATURES: This process hos been developed by the 
company to enable manufacturers to use a white brass alloy os a 
base for chromium plating. No nickle is required in the process. 
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in BURNISHING MATERIALS 


t's the SHAPE that counts! 


Thousands of small parts, stampings and castings are burnished 
quickly and efficiently with Abbott Burnishing materials. They're 
shaped to do the job right! 


Abbott Burnishing Shapes — Ball, Ovalball, Cone, Diagonal, Pin — 
ore scientifically designed to make effective contact on parts of 
of any size and shape. Each is made from Abbott's famed bearing 
ball steel, deep hardened and polished to a mirrorlike, glass 
hard finish. 





lf you have a burnishing problem .|. . 
make use of Abbott’s 40 years of barrel 
finishing knowledge. Write today. 





THE ABBOTT BALL COMPANY 
1084 New Britain Ave. 
Hartford 10, Conn., U.S.A. 


For further information circle No. 89 on the Reader Service Card. 


HAVE YOU HEARD 
ABOUT THIS NEW 
METAL CLEANER ? 


IT CAN SAVE 
MONEY FOR YOU 


Oakite Compound No. 33 removes oil at the same time 
that it removes rust. And at the same time, it prepares 
metal for painting. 


It’s a great soak cleaner for steel, cast iron and alumi- 
num; and great for hand-swabbing on metal surfaces 
too large to be soaked in tanks. It frequently eliminates 
pickling operations on moderately rusty steel. 


FREE For a copy of Folder F7993 "New metal 
cleaner removes oil and rust in one operation”, 
write to Oakite Products, Inc., 34G Thames St., New 
York 6, N. Y. 
Technical Service Representatives in Principal Cities of U.S. & Canada 


0 AKITE SPECIALIZED INDUSTRIAL CLEANING 
MATERIALS « METHODS « SERVICE 


For further information circle No. 100 on the Reader Service Cord. 


Page 76 


anol 





The process is said to give a plate that is indistinguishable from 
the standard chrome plate. 

SPECIFICATIONS: The white brass used in the process is an 
80/20 zinc-copper alloy which is electrodeposited from a cyanide 
bath using special brightening agents. Although extensive research 
is being carried on to adapt the process to production quantities, 
the company emphasized that there are still a number of technical 
obstacles to be overcome. 

For additional information circle No. 149 on the Reader Service Cord. 


EUROPEAN DIE CASTING MACHINE 
Triulzi Die Casting Machines 
Officine Ambrogio Triulzi s. r. l. 

SPECIAL FEATURES: Machines are built with locking forces of 
30, 55, 100, 200, 400 and 700 tons. Total locking power is exerted: on 
the dies only during the injection period. Injection piston has variable 
speed stroke with highest speed at the end of the injection stroke. 
Push-button or lever controls may be specfied. All parts subject 
to wear are hard chrome plated. 


SPECIFICATIONS: The following ore specifications for the 400 
ton machine; Locking pressure, 407.4 tons, Injection pressure max. 
82,400 psi, working pressure 2.130 psi, plate size 44" x 53", space 
between bars 29!/2" x 20!/2", max. clearance between plates 44", 
min. clearance without support 18", min, die plate size 14° x 14", 
plunger stroke 19!/.", die opens 26". 

For additional information circle No. 150 on the Reader Service Card. 


ACCURACY TO .0001” 


FOR TOOL ROOM AND PRODUCTION 


IN PRECISE wos ON LATHES 
AND OTHER MACHINE be AS 
ECISE GRINDER-MILLERS 
A P.AND SP 
o4 .P. DO THE 
OF SINGLE-PURPOSE MACHINES 
COSTING 100 TIMES AS MUCHI 


VERSATILITY. For cylindrical, internal, 
external and form grinding; for milling 4 
with H.S. steel or tungsten carbide 
midget mills; for micro-finishing and 
Use on woe lass, rubber 
. OF any metal including the 
rdest alloy steel 
DURABILITY. All metal housing, rigid 
PRECISE quill, lubricant-sealed, micro- 
H. P. AC-DC 
) is protected by re 
placeable fusetrons ° alles. 
ATTACHABLE COOLFLEX SHAFT (op- 
tional Quickly attached for bench 


work and handtool applications. Same 


PRECISE GRINDER MILLERS, “= Write FOR CATALOG 


PRECISE PRODUCTS eo. 1342 Clark $t., Racine, Wis. 


For further information circle No. 103 on the Reader Service Cord. 
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PREFABRICATED CONSTRUCTION 


4 
continued from page 35. 





+ 


whether it occurs inside or outside the building. Up 
to three cavities can be provided in a six inch wall. 

All exterior cladding and interior lining materials 
other than insitu construction, are fully prefabricated 
and finished at the factory and require no tools for 
fixing, each section being automatically locked and 
tightened by the next section above. They can be just 
as easily and quickly removed thus permitting expan- 
sion of the building in any direction as need may 
determine. No skill at all is required to assemble a 
complete building, but as all parts are precision made 
care must be taken to provide accurate foundation 
work. Given this, erection of a complete building by 
two or three unskilled workers in the course of a week- 
end is easily possible. 

The strength and rigidity of structures built with the 
Keylock system are well above the values in similar 
wood-framed buildings. The higher strength of the 





COMPLETELY PRE-FABRICATED at the fo 
tory, this outdoor exhibit booth was erected 


ot the site by f r unskilled workers in three 


hours 


aluminum alloy used as compared to wood accounts 
for some of this superiority, the rest being obtained 
through the built-up beam structure, which is much 
stronger than a wood beam having the same solid cross- 
sectional area. The table of strength values for various 
uniformly-loaded beam sections which accompanies 
this article will confirm this statement. 

Althought the Keylock system is comparatively new, 
it has had wide application in Great Britain, and from 
all indications will cortinue to grow in acceptance 
there. The introduction of the system by James L. 
Erickson Sales, Inc., of Dayton, Ohio, should prove 
helpful in the construction of pre-fabricated and nor- 
mally constructed small shops, office buildings and 
warehouses, homes, additions and garages, since it 
eliminates much of the skilled labor cost normally as- 
sociated with such construction. 
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ONLY ONE ANSWER- 
PRECISION CASTING 


FRONT 


Tue terminal insert illustrated is one of 
Arwood’s outstanding achievements. It repre- 
sented a real challenge to produce the die and 
to successfully cast the insert in bronze. 

The insert was designed for investment 
casting and it is an application that is almost 
impossible to produce by conventional produc- 


tion methods. 


Interesting to note are the six .070 diam- 
eter holes, the three .039 diameter holes and 
the .050 arms connecting the bosses to the hub 


—all cast to maximum tolerances of .002. 


Perhaps you have a production problem 
that Arwood can help you solve. Our engineers, 
with years of experience in many industries, 
often are able to make valuable suggestions that 
result in important savings in manufacturing. 

For more complete information about the 
accuracy, the lower costs and the versatility of 
precision casting, write for our booklet, “A 


Critical Survey of Investment Castings.” 


PRECISION CASTING CORP. 
72 WASHINGTON STREET * BROOKLYN 1, NW. Y. 


Plants: Brooklyn, N. Y., Groton, Conn., Tilton, N. H. 





For further information circle No. 14 on the Reader Service Cord. 
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Opportunities 





<-- 





FOR SALE— One nearly new 
Cleveland Automatic die cast- 
ing machine No. 400. Must sell 
at once. Write Precision Metal 


Molding, Box 9351. 











MANUFACTURER'S REPRE- 
SENTATIVES — now contacting 
product engineers and buyers 
and are familiar with die cast- 
ings or allied lines will find the 
rapidly expanding field of lost 
wax investment castings a profit- 
able addition to your present 
lines. We have openings in sev- 
eral industrial centers. Write for 
information and tell us your 
qualifications. The Adapti Com- 
pany, 2996 E. 72 St., Cleveland, 
Ohio. 








DIE MAKER— DIE CAST—We 
are in need of an experienced 
man, willing to locate in a small 
town in Western Pennsylvania 
to take over the running of a tool 
room in a small but progressive 
die cast plant. Work will consist 
of die repair and some new work. 
Please give complete details in 
your reply. Write Precision Metal 
Molding, Box 9251. 


DIE CASTING FOREMAN—an 
experienced and ambitious man 
willing to associate himself with 
a small but progressive organi- 
zation, where there is an oppor- 
tunity to purchase an active 
interest if desired. Plant situated 
in a small town in Western Penn- 
sylvania. Please give complete 
background in reply. Write Pre- 
cision Metal Molding, Box 9151. 











METALLURGIST, under 35, 
ferrous and non-ferrous, preci- 
sion investment casting experi- 
ence preferred, excellent oppor- 
tunity in growing mid-western 
plant. Write to PRECISION 
METAL MOLDING, Box 9451. 





WANTED 


An outstanding opportunity is 
offered to an experienced Gen- 
eral Manager for a new, modern 
raw and finished zinc and alum- 
inum die casting plant located 
in the middle west. Write PRE- 
CISION METAL MOLDING, 
Box 9551. 















































202 West 83rd Street 


Announcing ee a new and complete Die Casting Service that offers 
Quality... Precision 
DIE CASTINGS 


from blueprints to finished parts 
ALUMINUM... ZINC...MAGNESIUM 


Modern Plant e Latest Type High 
Pressure Die Casting Machines e Ex- 
perienced Personnel e Complete 
Engineering, Machining, Painting, and 
Plating Departments. Write for bul- 
letin describing complete facilities. 





Chicago 20, Illinois 





For further information circle No. 3 on the Reader Service Card. 
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Inbustry News 














, DOLLIN CORP. APPOINTS PLANT ADDITION GIVES bushings and powdered metal parts. 

PITTSBURGH REPRESENTATIVE DOUBLED CAPACITY Recently elected officers of the 

The Dollin Corporation, Irvington, International Powder Metallurgy company are: M. T. Victor, president; 

N. J. producers of zinc and aluminum Co. of Ridgway, Pa., is now construct- E. G. Smith, vice president; R. A. 

die castings, have announced the ap- _ ing an addition to its plant which will Trimble, executive vice president; G. 

pointment of Edward A. Linhart, 123 double its production capacity. The J. Hoehn, treasurer and H. J. Hoehn, 
Seminole Drive, Pittsburgh 28, Pa., company manufactures bearings, secretary. 

as the Dollin representative for the 

Pittsburgh area. 


MAGNETIC POWDERS, INC. CUT PRODUCTION COSTS 


MOVES 


Magnetic Powders, Inc., former- WITH ACCURATE 
= 


ly located at Stamford, Conn., have 
DIE CASTINGS= 





announced that they have moved into 
a new plant and offices located at 
Johnsonburg, Pa. Mail address is 
listed as P.O. Box 247. 


WEL-MET BUILDS NEW PLANT 

A new plant will soon be con- 
structed by the Wel-Met Co., pro- 
ducers of self-lubricating bearings and 
structural and mechanical parts made 


of sintered metal powder. The new 


asi 


plant, which will be operated in ad- 
dition to the company’s present plant 
at Kent, Ohio, will triple the com- 


pany s productive capacity. According 





to Thomas L. Robinson, president of 
the company, the new plant will add 
100 employees to the 125 people al- 
ready working for the Wel-Met or- 


ganizations 





MICHIGAN POWDERED METAL 
IS ACQUIRED BY ALLIED 

Michigan Powdered Metal Prod- 
ucts Co. has become a subsidiary of 
Allied Products Corp. of Detroit, as 
the result of acquisition of all out- 


standing stock of Michigan Powdered 


Metal. 
An outstanding manufacturer of outboard motors cut production costs 
and improved his product with dependable Accurate die castings. 
HITCHINER EXPANDS PLANT Accurate can help you make iniportant savings by decreasing your 
FOR INVESTMENT CASTING ‘ material and labor tosts with clear’, ready-to-assemlile castings. Write 
To serve a growing number of today for prompt service. 
users of precision investment castings, ALUMINUM ¢ ZINC «© MAGNESIUM DIE CASTINGS 


the Hitchiner Manufacturing Com- 


pany. Inc., has moved from its plant ACCURATE DIE CASTING co. 


in Manchester, N. H.. to a new and 
larger factory in Milford, N. H. 





3089 £—. BOTH STREET ‘ CLEVELAND 4, OHIO 


For further informetion circle No. 2 on the Reader Service Card. 
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STRUCTURAL PARTS 
continued from page 47 





ness is desirable. 

It is possible to carburize such 
parts and increase the physical proper- 
ties somewhat, but generally speaking, 
stresses, and where a part of low-hard- 
the process is not desirable. 

Tolerances can be held as closely on 
these parts as on any others, and by 
the use of a coining operation after 


“7 


Preferred 


THE BEST IS G 


ighly 

son why so many hig 
° ust all of their work to us. The 
perience that the finished job 


There must be a re 
ing manufacturers entr 
reason is they know from ex 


will meet every specification a 
uracy and function. Furthermore, 


acc ae 
long or short runs is in 
line with their production 
" and selling costs. 

if you are located west of 
the Mississippi River we 
are inan excellent position 
to take care of your die 
casting requirements. Quo- 
tations made promptly. 


WHEN ONLY ~ 
OOD ENOUGH 


sintering, dimensional variations can 
be held to less than 0.001 inches. It is 
usually best to make these parts from 
a hydrogen-reduced iron powder. 
Copper impregnated iron parts do 
not respond readily to blacking, but 
can be nickel plated or chromium 
plated. They respond readily to soft 
soldering, silver soldering, and braz- 
ing. but do not weld satisfactorily. 
Of the low porosity materials, cop- 
per-impregnated iron compacts are 
among the cheapest, since they can be 


discriminat- 


s to appearance, strength, 
the price on either 


UNIVERSAL 


DIE CASTING COMPANY 


5001-05 SANTA FE AVE. © LOS ANGELES il, CALIF. e TELEPHONE: KIMBALL 7264 
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For further information circle No. 83 on the Reader Service Card. 


produced very rapidly at low form- 
ing pressure, and do not require as 
ruggedly constructed dies in their 
fabrication, the low porosity being 
achieved, of course, by virtue of the 
copper, which fills all of the interstices 
during sintering. 


PURE IRON COMPACTS 


Everything that has been said above 
about copper-impregnated iron parts 
is equally true of parts made of pure 
iron. It is, however, more difficult to 
secure low porosity at low cost when 
made of pure iron. Unless it is desired 
to make an alloy steel or a plain car- 
bon steel part, the designer should 
generally expect that parts made of 
pure iron will be somewhat porous, 
the porosity running from 10 to 50 
percent. Pure iron compacts, whose 
density is substantially the same as 
that of wrought iron, can be made. 
but these parts require an extremely 
high forming pressure, with associ- 
ated shorter die life. 

Parts made of pure iron have about 
the same physical properties as copper- 
impregnated iron parts. Hardness, as a 
rule, is a little lower, and elongation 
and reduction in area may be some- 
what higher. If, however, very high 
forming pressures are used, so that the 
finished part has essentially the same 
density as wrought iron, then the 
parts after sintering will show a very 
materially higher elongation and re- 
duction in area, but will still have a 
relatively low tensile strength. 

Pure iron parts, as in the case of 
copper-iron parts, respond to standard 
joining methods, and in this case, re- 
spond readily to welding, either gas or 
electric. 

All normal surface finishing pro- 
cedures can be used, if the density of 
the part is high enough. On porous 
parts, however, considerable difficulty 
may be expected in plating operations, 
due to the porosity of the part. 

In the case of pure iron parts, the 
magnetic characteristics are often of 
considerable interest. Uniess specially 
made, parts made from iron powders 
do not have as desirable magnetic 
characteristics as fully annealed, pure 
iron made in the more orthodox man- 





ner as, for example, fully annealed 
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Armco iron. In many cases, however, 
the magnetic properties of pure iron 
compacts are sufficiently good to al- 
low their use when the manufacturing 
economy is such that the use of a part 
made from metal powder is indicated. 
Each one of these cases, however, 
should be investigated before a deci- 
sion is made. 


PLAIN CARBON STEELS 


Plain carbon steels can be made 
from metal powders by two or three 
well-known processes. As generally 
made, carbon content will run up to 
about 0.9 percent. The density will 
vary from 5.5 to 7.5 grams per cc. The 
ultimate tensile strength, as annealed, 
from 28—85,000 psi. The elongation 
from 2—5 percent in 2”, and the 
Brinnell hardness from 50 to 160. 

These steels, if they contain some 
manganese can be hardened in the nor- 
their physical 
properties will increase about the 


mal manner, and 


same amount on hardening and tem- 
pering as will wrought plain carbon 
steels. Hardnesses as high as 63—65 
Rockwell C, with ultimate tensile 
strength of 150,000 psi have been se- 
cured. These properties, however, are 
only developed when the compact is 
of very low porosity. 

Wear resistance of plain carbon 
steels made from sintered metal is not 
as good as the wear resistance of cor- 
responding materials made by the 
more usual manufacturing methods. 
They can be used in structural parts 
that are moderately high-stressed, both 
in tension and compression, but care 
should be exercised in applying them 
indiscriminately to replace ordinary 
carbon steel. They are not suitable, 
as a rule, for use as cutting tools. As 
in the case of pure iron compacts, all 
of the usual joining and surface fin- 
ishing processes can be employed. 


ALLOY STEELS 


Alloy steel parts can be made by 
powder metallurgical techniques, and 
the usual range of alloying elemeuts 
can be employed. (generally speaking, 
the alloying elements are added in the 
form of powdered ferro-alloys, the 
carbon content of the ferro alloy de- 
pending on the final carbon content 
in the desired part. If higher carbon is 
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desired than can be secured from the 
ferro alloys, the part can be sintered 
in a carburizing atmosphere to give 
the desired carbon content. 

As an example of the alloy steels 
that can be made from metal powders, 
a composition containing 2 percent 
nickel, 1 percent chromium, 0.5 per- 
cent carbon (SAE 3250) is readily 
made, and after oil quenching from 
1650 F and tempering at 500 F ex- 
hibits an ultimate tensile strength of 





bon (SAE 3340) as sintered and fully 
annealed, has a tensile strength of 
73,000 psi, and after proper hardening 
and tempering, has a tensile strength 
of 166,000 psi. These two steels are 
merely typical of what can be made 
from metal powders. 

In some cases, the powder part 
shows superior characteristics to a 
standard part of the same composi- 
tion. As an example, consider a man- 


110,000 psi. 


In another case, 3.5 percent nickel, 
1.5 percent chromium, 0.4 percent car- 





ZINC 


These powders are 
manufactured in 
@ranular, nodular, 

nd flake 


a 
forms in various 
particle sizes. 











WORLD'S LARGEST MANUFACTURER OF 





ganese-molybdenum steel having a 
density of 7.82 grams per cc. The ten- 
sile strength of a part made from 
powder is 124,000 psi as compared 


ral 

iA: MD passes its 35th anniversary in the 
production of Metal Powders, it salutes PRECISION 
METAL MOLDING as a new voice in educating 
industry to the possibilities of using Metal Powder 
Parts—showing how and where such parts made 
by the latest processes of Powder Metallurgy can 
best be utilized. 


Since 1916, MD has steadily improved its manu- 
facturing, laboratory, research and development 
facilities to provide a wide range of Metal Pow- 
ders for the needs of our customers. It is this long 
experience and proven ability which give full assur- 
ance of responsibility and complete d dability. 


METALS DISINTEGRATING COMPANY, INC. 
Elizabeth PB New Jersey 

Soles ‘Offices: Chicago, Wil, Cleveland, Ohio 
Plants: Elizabeth, N. J, Manchester, N.H., Berkeley, Colif., Emeryville, Colif 
SUBSIDIARY OF AMERICAN-MARIETTA COMPANY 
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Powder Metal Parts Like These... 


SAVE MONEY... MAINTAIN PRODUCTION THE POWDER 
Shown above are powdered iron rollers which NEERS HANDBOOK 
are used in file cabinets. Steel ball bearings were Toa bane bon 
formerly used. Not only has the porous’ iron ME IAR SL 
bearing provided a quieter, freer moving drawer LETTERHEAD. 

but the price of this part is considerably lower 
than a ball bearing. International Power 
Metallurgy Co. would like to help you with your 


powder metal design problems. 








International Powder Metallurgy Co. 


439 W. MAIN STREET * RIDGWAY, PENNSYLVANIA 
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When You Think of ALUMINUM 


Whatever your casting problem may be—die cast—permanent mold or sand cast 


specify $-G Aluminum Alloys Every step in their production is checked constantly 
by skilled laboratory men using the most modern equipment available’ Our 
facilities are available to help you solve your specific problems 

Trouble-free production of quality castings doesn’t just happen The skill aad 
know-how of diecaster or foundry is of prime importance But the mast skilled of 
craftsmen must have the right type of ingot 

You can rely on $-G Allays—they meet your most rigid specifications All types 


and grades of de-oxidizers available 


SONKEN-GALAMBA 


ee ee ee 2 


Riverview at 2nd Street - Kansas City 18, Kansas 


For further information circle No. 73 on the Reader Service Card. 


with 104,000 psi for a standard steel 
of the same composition. The Rock- 
well C hardness as annealed is 27 for 
the powder part, and 20 for the stand- 
ard metal. As quenched, the powder 
part has a hardness of 66.5 Rockwell 
C, and the standard material 65.3. 
Tempered, the two materials show the 
same hardness—62 to 63 Rockwell C, 
but the powder part has a consider- 
ably higher modulus of rupture, being 
603,000 psi as compared with 433,000 
psi for a standard part. 

Again, the alloy steel parts can be 
joined by any of the normal methods 
used for joining such parts, and re- 
spond to all of the usual surface fin- 
ishing procedures, providing the 
porosity is sufficiently low. 

In the preceding sections dealing 
with pure iron compacts, plain carbon 
steels, and alloy steels, some of the 
properties of these materials were 
listed. It should be noted that all of 
these materials can be case carburized, 
and if the composition is correct, they 
will respond to heat treatment, just as 
ordinary case hardened steels will 


respond to heat treatment. 


DIE 
CASTINGS 


ALUMINUM 
A 


QUALITY 
PRODUCTS 
SINCE 


1910 
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358 CENTRAL AVENUE 
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It should be noted, however, that 
in general case carburization tends to 
give a coarser grain, leading to a more 
brittle case than is usually secured. 
This drawback can be overcome if it is 
possible to do some cold working after 
case carburizing, and before harden- 
ing, as, for example, applying a coin- 
ing operation before the hardening 
operation. 


STAINLESS STEELS 

Stainless steels of the usual com- 
positions can be made from metal 
powder. Generally speaking, they do 
not exhibit quite as good resistance 
to oxidation, or as good corrosion 
resistance as their wrought counter- 
parts. They are difficult to manufac- 
ture, and have been quite expensive. 
Unless a part is of such complexity 
that normal machining processes are 
too costly, it is rather doubtful if 
stainless steel parts made from metal 
powders can compete successfully with 
parts made from wrought stainless 
steel. At present, stainless steel parts 
the 


greatest production being in porous 


are being made commercially, 


parts. 


BRASSES AND BRONZES 

Parts made of brass and bronze can 
be duplicated readily by powder 
metallurgical techniques. When prop- 
erly made, they exhibit almost the 
same properties as the wrought ma- 
terial. Generally speaking, the bronzes 
are more easily and cheaply made, 
neglecting the cost of the raw mate- 
rials, since they do not require as 
precise a sintering procedure as the 
brasses. 

Brass compacts tend to lose their 
zine on sintering, and are, therefore, 
difficult to 
facture. Compacts made from metal 


somewhat more manu- 
powders in any of the normal brass 
and bronze compositions can, as a 
rule, compete successfully with their 
wrought counterparts. They can be 


joined by soft soldering and silver 


soldering. and by brazing with 
proper brazing alloys. Low porosity 
parts respond well to nickel and 


chromium plating. 


PURE COPPER COMPACTS 


There is very little application of 
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pure copper compacts to structural 
parts at the present time. Perhaps one 
of the reasons for this is that too much 
attention has been given to porous cop- 
per compacts, where the porosity is the 
desirable feature. Pure copper as a 
high density material, when made from 
powder, is generally difficult to pre- 
pare. It has a tendency to blister and 
to expand on sintering. High density 
parts, however, can be made having 
approximately the physical character- 











istics of cast copper. By suitable 
treatment after sintering, these parts 
can be improved, but it is seidom that 
a copper compact will have as good 
properties as wrought copper. Where 
they can be applied, however, copper 
compacts show a very material econo- 
my of manufacture. As in the case of 
brass parts, normal joining methods 
for copper can be applied. High den- 
sity parts are easily plated in the usual 


manner for copper. 
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FOR 
STRUCTURAL PARTS 


produced by powder metallurgy use 
Hoeganaes sponge iron powder. 


The actual construction of the plant for 
producing this Iron Powder in Southern 
New Jersey is progressing in accordance 


to schedule. 


® For design consultation, call in your pow- 


der metal fabricator. 


EKSTRAND & THOLAND, INC. 
441 LEXINGTON AVENUE 
NEW YORK 17, NEW YORK 


Sellers of Hoeganaes sponge iron powder. 
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SPECIAL MACHINES 
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and the end flared in a flanging machine. There are 
16 of these chucks in a single machine, which repre- 
sents a total of 48 jaws. 

This number of parts, projected over the relatively 
limited total annual production of such machines, is 
not enormous as compared with the volume of parts 
used for any consumer goods, but it is high enough 
to be entirely economical hy investment casting. The 
very low initial cost, plus the speed with which it is 
possible to produce parts after the original wax mold 
is tooled—makes it highly suitable for such small 
quantities of difficult parts. 

One other advantage which the investment casting 
process holds for the designers of such special machines 
is the relative freedom of shapes. Thin sections, com- 
plex contours and angles, and great surface detail are 
readily procured, thus freeing the designer from some 
of the worry over fabricating difficulties, allowing him 
to concentrate more fully on the functional require- 


ments of his machine. 














PREcision casting inVESTments 
By PRE-VEST, Inc. 


Specialists in the devel t and facture of industrial 


P Pp 
investments for ferrous and non-ferrous precision casting. 





Research Laboratory 


Here are five of the many reasons why PV-Investments lead 

in the industrial field. 

1. FAST DEPENDABLE SERVICE 
Production facilities in our new, modern plant assures you 
of quick service. 

- PRODUCTION PROVED PROPERTIES 
Tons of our industrial investments are used daily by leading 
Precision casters. 

- QUALITY CONTROL 
All our investments are carefully tested to assure you of 
uniform results drum after drum. 

. ENGINEERING SERVICE 
Pre-Vest engineers have over 10 years experience in the 
manufacture and use of industrial casting investments. 
The Pre-Vest laboratory is fully equipped to assist you in 
solving your investment problems. 

5. PRICED RIGHT 


WRITE, WIRE, OR PHONE FOR ADDITIONAL INFORMATION, OR 
CHECK NO. 13 ON READERS SERVICE CARD. 


PRE-VEST, Inc. 


23420 Lakeland Bivd. REdwood 1-6800 Cleveland 17, Ohio 
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SIMPLIFIED SOLUTIONS 


for production problems 















WHEN STEEL PLATE STOCK OF UNIFORM THICKNESS 
above, proved to be difficult to get for this stitch cam 


f - 


wer arm, the manutacturer was in urgent need of this 





part to maintain production schedules. In addition, they 






required a bearing in one end of the part 
Amplex Division of Chrysler Corporation produced this 









port within six weeks, using Super-Oilite which is a bearing 
material, thus eliminating the separate bearing which was 
ormerly required. Thickness tolerance and flatness were 
held and performance characteristics superior to those 


the former part were obtained 














ALUMINUM BRONZE is a strong, tight, zinc-free a 


that has excellent corrosion resisting characteristics. Tt 
rregularly shaped port above in the tough alloy has beer 


produced by ysting in plaster molds by Atlantic Castir 
& Engineering C 





SURFACE DETAIL that simplifies assembling, and yet 
eliminates most machining operation has been obtained 
by die casting the base for coin changers, below, in zir 


alloy. Bright plating protects the surface of these hard 





2 . working devices and makes them more attractive The 
STAINI TEEL CARBURETOR PART “ : > 
A STAINLESS STEEL CARBURETOR PA coin cheagers are manufactured by McGill Manulectur 
ompiex shape, above, is one of those ing Co 


mpossidDie jODS which is now being pr 






duced by investment asting Precision 
Metalsmiths turn out thousands of these 






















tiny tainless stee! ports 


Suspended on a shaft running through 





\ Bay 
\ “ 
the body, the port is acc ely balanced 3 
Protruding is a small knob with a slender 
‘ shank. The problems of machining, stamp ; 
ng or fabricating this part from seporate 
pieces can be readily visualized: the re Q 
quired alloy cannot be die cast. The solu 
Z tion for this high production item has been 
casting 


nvestment 














SIMPLIFIED SOLUTIONS 


for production problems 





SURFACE FINISH OF 60 to 80 MICROINCHES is obtained by 
nvestment casting the sma!! aircraft lever, below, in 420 stainless 


teel. Tolerances are held to +.005 with several dimensions as 





se as +.003 and al! parts poss an aircraft x-ray examination 





Produced by Engineered Precision Castings C th s a good 


exompie f an investment casting app tor riginally this 
4 piece was machined from bar stock, now need nly the drilling ALL MACHINING OTHER THAN FLASH 
af holes REM af 4 th by d sting 
| n 
EI 
3 





WHERE A SAND CASTING WAS SEL 
Soy Gite Sort of a Sree leal sight used 





ngs were former 
shortages, they have been unable 


the bal! bearings 






bec 
nq drawer 


rina r 






than bal! bearing and its price is 


siderably 
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SMALL GEAR HOUSING 


continued from page 60 





of holes, it oftentimes eliminates the 
necessity for multiple sprues or ad- 
ditional feeders. 

The shrinkage dimensions necessary 
to arrive at the desired casting sizes 
are usually determined by the com- 
pany doing the casting and not by 
the company designing the part. The 
casting company may also suggest that 
in certain places it may be preferable 
to allow slight machining stock for 
cleanup. 

To attain surfaces flat enough and 
smooth enough to provide a sealed 
joint, it is usually necessary to allow 
a small amount of stock for machin- 
ing. 

In any case, the design can profit- 
ably be discussed with the caster at 
an early stage or development so that 


any necessary allowances can be 
made, tolerances brought into con- 
formity with process requirements, 


and other details worked out to make 
Ob- 
viously, the easier a part is for cast- 
the 
consumed, 


the most readily castable part. 


ing, less time and labor will be 
the fewer rejects will be 


made and the lower will be the price. 


CAMS, BEARINGS 
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which holds each post from rotating: 
numerals to 
for the 
formed in the face of the die casting. 

The 


to above are 


lettering and serve as 


calibration tensioning are 
numerals and letters referred 
interesting because they 
recessed in the surface instead of 


While the 


siderably 


are 
raised, latter would be con- 


less expensive, being ma- 


chined directly into the die surface by 


a simple engraving on pantograph op- 


eration, the recessed lettering has been 


chosen because this has no edges or 


profiles to catch the yarn traveling 
over it at high speed. 
The cone holder which supports 


the cone or “package” of yarn is also 


die cast, but aluminum has been used 


in this instance because it supports a 
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weight cantilevered from a_ metal 
shaft, and its resistance to deforma- 
tion under load is considered entirely 
satisfactory for the purpose. 

A steel shaft is pressed into the 
casting to support the cone of yarn. 
Knurling at the lower end anchors it 
securely into the aluminum. Changes 
in the end taper on the cone holder 
are permitted by means of plugs in the 
die which permit variations in this 
for 


detail, while using the die cavity 


the maximum production. 


PLASTER MOLD CASTING 


. 
t 
' 
' continued from page 58 
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alloys provide a high strength and 
good corrosion resistance. 
GEARS 

Gears are an ideal application for 
the plaster mold process. Several al- 
loys can be used for gear production, 
thereby permitting a wide range of 
mechanical properties. Hobbing, mill- 
ing, 


and much costly machining are 


sntirely eliminated in the production 





“COMPLEXITY 
i> ECONC aed 


MOTION PICTURE 
PROJECTOR BASE 
Aluminum die casting 


Approx. size 6" x 9" x 7/2" 


making your decision! 


ment with water hydrauli.; 
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New and improved cold chamber machines at FEDERAL now produce 
larger aluminum die castings of superior quality. Consult FEDERAL before 


FEDERAL built dies and high pressure casting equip- 
injection assure die castings 


of GREATER DENSITY and BETTER 


FEDERAL pie castine C0. 


2220 N.ELSTON AVE. CHICAGO 


ARMITAGE 
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AND BE SURE OF SATISFACTION / 
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Complicated parts . . intricate shapes . . precision ferrous and non- 
ferrous castings . . are made to EXACT specifications by the CHEMICAST 
investment casting process. 

High standards of accuracy and finish are always assured. Moreover, 
the chemicast process is very economical and orders are completed 
rapidly. 

Should you have parts problems in the development of new products— 
our engineering department is at your service. Send us a print, together 
with specifications and pertinent data . . recommendations will be made 
with no obligation whatsoever on your 
part. 








| WHIP-MIX CORPORATION 


LOUISVILLE 8, KENTUCKY 





4l1l WEST AVERY AVE, e 
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Are You Getting 
the Best Castings 





CENTRAL SERVICES PROVIDE: 


it tiie © Complete engineering and design service 


plete modern facili- 
ties, strategically 
located which assures 
you of getting prompt 
dependable service 
on the best castings 
made. 


© Wide range of quality aluminum and zinc alloys 
® Die and Tool making 


® Machining and finishing facilities 


Make use of our complete service and mail in your 
defense production requirements for prompt quotation. 


2935 West 47th Street © Chicago 32, Ilinois ™ 
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of bevel gears, racks, spur gears, etc. 
The teeth and pitch diameters are held 
to close tolerances and, in most cases, 
are ready for immediate installation. 
Where an application requires ex- 
tremely close tolerances, the gear may 
have to be sized. Gears cast in plaster 
molds are used to replace costly cut 
gears in the manufacture of outboard 
motors, washing machines, vending 
machines, gas meters, communication 


control units, etc. 
HARDWARE AND TOOLS 


In addition to the mentioned appli- 
cations this process is well suited for 
the production of hardware such as 
fittings, hinges, sprockets, and plumb- 
ing supplies. Sparkproof tools such as 
wrenches, pliers, screwdrivers, etc. 
which are used in explosive environ- 
ments can be cast in byrillium copper 
or other high strength copper base 


alloys. 
RAILROAD EQUIPMENT 


The railroad industry uses many 
plaster mold castings such as locks, 
nandles, lighting fixtures, ornamental 
hardware and 


and_ miscellaneous 





von” 
ALUMINY 


Guaran. 
© Satisfact; 
pt service, ec: 





1500 16TH ST., RACINE, WIS. 
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plumbing supplies. The aircraft and 
marine industry also utilize this proc- 
ess to cast hydraulic system parts, in- 
strument fittings, control mechanisms, 
wing nuts, communications parts and 
many other larger parts. 
AUTOMOTIVE INDUSTRY 

The automotive industry uses many 
plaster mold cast parts such as bearing 
retainers, grill 
pump impellers. Plaster molds are also 
used to make larger body dies which 
are cast of a Kirksite type high 
strength zinc based alloy. Special dies 


ornaments, gears, 


made of aluminum alloys for the pro- 
duction of floor rubber mats are now 
successfully cast in plaster composi- 
tion molds. Many of these dies will 
measure 6’ x 4’ in area and will have 
very complicated contours and must 
be extremely fine detailed. 

Many of the tire molds used to 
produce the automobile tires are cast 
in plaster molds from special high 
strength aluminum alloys. 

One of the most recent develop- 
ments of plaster mold cast automotive 
parts are the various components of 
the Torque converter drives now be- 
ing utilized in the latest model cars. 
These castings are very intricate and 
require extremely smooth impeller 
blade surfaces. As many as 29 separ- 
cores must be set to form the 
the 


Close dimensional tolerances must be 


ate 


various segments of impeller. 


held to create a balanced casting. 


REORGANIZE EBALOY, INC.., 
ALUMINUM CASTING FIRM 


Reorganization of Ebaloy, 
which had been operating under Fed- 
eral Bankruptcy Act, Chapter 10, has 
been approved by Chicago Federal 


Inc., 


Court. 

Under the plan of reorganization, 
parties interested in the Crucible Steel 
Casting Corp., of Milwaukee, Wis.. 
will become identified with Ebaloy, 
Inc., of Rockford, Ill. Present man- 
agement of Ebaloy, consisting of 
Robert H. Miller and Robert C. Lom- 
bard, will continue under the new or- 
ganization. 

Ebaloy, Inc., has been in the alum- 
inum casting field since 1936, pro- 
ducing both sand and permanent mold 
castings in this metal. 
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PRODUCE IRON POWDER 
FROM DOMESTIC MAGNETITE 


The production of an iron powder 
suitable for powder metallurgy is re- 
ported to have been obtained by the 
Alan Wood Steel Company from do- 
mestic magnetite ore. 


In a pilot operation at its Scrub 
Oaks mine plant near Dover, N.J., 
the company is said to have produced 
small quantities of iron powder after 
six years of research and develop- 
ment. 


The problem of producing a super- 
concentrate of sufficient purity to be 
reduced successfully into iron pow- 
der is said to have been solved on a 
pilot scale, with powder obtained 
which meets specifications for sin- 
tered iron rotating bands for ord- 
nance. 

Designs are now being forwarded 
for a plant capable of full-scale com- 
mercial production, although no de- 
tails have been released. 
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serve you. 


appearance and function. 


sketches for quotation. 





PARAGON die castings are everything the 
name implies. Four offices are ready to 


Our plant contains every modern facility to 
produce die castings which leave nothing 
to be desired in workmanship, accuracy, 


Inquiries are invited. Send blueprints or 


@ IZ 


PARAGON Die Casting Company 


5853 WEST DICKENS AVE. © CHICAGO 39, ILL. 
SALES OFFICES: DETROIT ¢ INDIANAPOLIS ¢ CHICAGO « MILWAUKEE 


Aluminum and Zinc Base 


DIE CASTINGS 














For further information circie No. 


61 on the Reader Service Card. 


Page 89 




















: 
4 
R 





ALUMINUM PERMANENT MOLD CO. 
Specialists... 


IN ALUMINUM PERMANENT 
MOLD AND SAND CASTINGS 


unc 


®@ Quality 
@ Service 


@ Experience 
A complete 
service in all 
permanent mold 
and sand re- 
quirements. 


Oil Pan Casting 


COMPLETE DESIGN AND ENGINEERING SERVICE. 
WE INVITE YOUR INQUIRIES. 


ALUMINUM PERMANENT MOLD CO. 


1054 Front Street Grand Rapids, Michigan 
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convertible top hits the ceiling. Frame members are 
designed with a 12,000 psi yield strength factor. 

Magnesium and aluminum have a high strength-to- 
weight ratio which permits exceptional design features. 
For reinforcement, these castings have also been de- 
signed with various types of ribbing and cross bracing 
as an integral part of the casting. 

The alloys used are 355T6 aluminum and Dow C-HTA 
magnesium. Comparable typical physical properties of 
these two alloys are listed in Table 1. 

The accuracy of the castings is so much greater 
than is possible with malleable castings that a number 
of machining operations are either dispensed with or 
reduced in time and labor consumption. 

At the time of this writing, the use of aluminum is 
greatly restricted and the metal is in short supply, 
whereas magnesium is unrestricted and is available 
on the market from the secondary suppliers at a price 
slightly lower than the price of prime alloy ingot. 

It would appear that the use of light metal castings 
in this application is here to stay. It is impossible to 
forecast which metal will prove to have the greater 
usage here, but the interchangeability of molds and 
casting equipment will give the purchaser the advantage 
of whatever current market conditions exist. 















Shop Foremen Say: 
“When You Need 


ZAMAK inc wast 


DIE CASTING 
ALLOYS 


Last Longer 
Cost Less... 





PRESSED 
MELTING, DIPPING 
& POURING KETTLES 


STEEL 





Get better casting results with top 


1 “u quality pressed steel melting equip- 
CAN T BE BEAT! ment which is designed for longer 


service, easier handling, faster and 


Ask any man who has worked with our more uniform heating and maximun 
product and he'll give you a dozen rea- reo - distortion and = 
Phone sons in five minutes why he wouldn't use St a ee ee 


HYocinth 7-3470 designs and sizes. Write today for 


any other. T y it and be convinced. complete information on our complet 





line of kettles, ladles and skimmers 
HENNING BROS. & SMITH INC. ig ee 
95 SCOTT AVE., BROOKLYN 6, NEW YORK 
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MACHINING HARD METAL 
continued from page 69 
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Vv 
Typical examples of the work that 
has been successfully done by the 
process up to the present time are: en- 
graving of lettering and numbering 
dies, the production of form cutters, 
die-sinking, machining of oil holes 
and keyways in hardened gears and 
gear cutters, manufacture of complex 
wire drawing dies, and the cutting of 
“Christmas-Tree” slots in the roots of 
heat-resistant alloy or ceramic buckets 
for jet engines. 


ROBERTS ROUGE EXPANDS 
SALES FORCE IN 3 AREAS 

The Roberts Rouge Co. of Strat- 
ford, Conn., has announced the ap- 
pointment of three representatives. 

The Michigan 
covered by James A. Dodd, who was 
formerly with the Detroit Chemical 
Co. as vice 
president. Michael C. Tamas will be 


territory will be 


Specialties executive 
in charge of the Connecticut area, 
while Miles K. Holcomb will be the 


company’s New York representative. 


RICHARDS PROMOTED AT 
BELLOWS 

W. C. Richards, Jr., has been ap- 
assistant to the 
president of the Bellows Co., Akron, 
Ohio. 


pointed executive 


OVER THE FLAME 


continued from page 41 
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and outside wall designing tied into 
the method of placing the griddle on 
the stove. The Caloric griddle meas- 
ures 1114” wide by 18” long and the il- 
lustrations indicate the steps taken 
to design adequate support into this 
griddle to maintain flatness under 
high heat conditions. In this respect 
the design of the grease trough can 
also be utilized to supply additional 
stability to the design. 

The unit is designed in such a way 
that the grease trough is not directly 


over the flame. Its four small rounded 


legs fit around the aeration openings 
of the Caloric stove to make certain 


the griddle is accurately located over | 


the burners. 
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The large open surface of the Ca- 
loric griddle combined with the ad- 
ditional surface supplied by the outer 
wall and the ribs offer ample cooling 
surfaces to diffuse the heat generated 
under high temperature cooking. Alu- 
minum, of course, offers ideal condi- 
tions for dispersing the heat over the 
entire griddle surface to provide uni- 
form cooking temperatures. 

The Caloric griddle is cast with 
wall thickness in keeping with normal 
permanent mold casting design, with 


the exception of the area directly over 
the burner in which additional metal 
is cast to conform with a design de- 
veloped by the Caloric Stove Corp. In 
operation, this griddle only requires 
approximately five minutes pre-heat- 
ing at high heat, and then can be suc- 
cessfully used during the cooking 
period with a medium or low flame. 
The permanent mold process im- 
parts a slightly pebbled finish to the 
surface of the casting which lends it- 
self to the final finished appearance 














TOOK the skill of a 
master craftsman to de- 
sign this sleek boat . . . to 
build into it the speed and 
maneuverability required 
to consistently win top 
racing honors. 

And it’ takes engineering 
knowhow and the mechani- 
cal ability of master crafts- 
men also to consistentiy 
produce the high quality of 
Badger die castings. 


Consult Badger on all your 
die casting problems. 

















201 WEST OKLAHOMA AVE 





DIE CASTING C 


MILWAUKEE 


From STEM to STERN 
Every inch aWINNER 
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of the griddle without affecting the 
cooking action. It is often unnecessary 
to do any machining or polishing on 
the cooking surface. However, the 

permanent mold casting lends itself 6 
readily to a light wire brush, buffing 

or Monarch’s Velvaglaze* process to 


increase sales appeal. 


By careful designing, the mechani- 
cal trimming of a permanent mold 
griddle casting can be reduced to a 
minimum series of operations that 
compare favorably with trimming 
costs of other casting methods. This 


is particularly true when a mechanical 





trimming operation can serve as the 
Max. Wit.—'% oz. basis of a decorative area of the cast- 
— Py i 
il _ Complicated designs produced in ing, with the addition of subsequent 
UNLIMITED ONE AUTOMATIC OPERATION polishing and buffing operations. 


Avoid waiting for scarce prefabricated materials; eliminate 


The application of aluminum in a 


scrap loss. GRC delivers small parts faster, more econom- 
ically. Simple or intricate parts produced in one automatic 
operation—completely trimmed, ready for use. 100,000 
pieces to many millions. 


casting subjected to heat, either direct 
or in a heated atmosphere, presents 
some special problems in design and 
Write, wire, phone for bulletin ard samples; or 

send prints for quotations and delivery dates. -—= 


fabrication. In such cases, it has been 
found desirable to discuss the design 
with experienced engineers during 





early stages of development to avoid 





800 E. 133rd St., New York 54 © MO 9-2476 serious problems in production. 
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DIE CASTING by YODER 
TURNS YOUR 
PRODUCTION 
COSTS DOWN 
| Low! 


















Here is an example of a port bes? 
conceived and designed as an 





\ INVESTMENT CASTING. Note 
\ the intricate contours, cast holes, 
X\ x and over-all complexities. As an 

* Z INVESTMENT CASTING, this conveyor 

\ Z This quality die casting is bracket has inherent structural 


4 ; 
Ne the “off-on” switch for 


an electric range. 


strength combined with minimum 
weight. Our engineers ore ready 
to help you take advantage of 
INVESTMENT CASTING'S inherent sov- 
ings in machine and setup time, 
tooling costs, design changes, etc. Coll 
us as you reach the biveprint stage. 


Ler us show you the amazing savings in produc- 
tion costs that Yoder die casting and imagination 
offer you. Consult with our skilled staff on your 
production problems. Call, wire, or write today! 


Yoder 


INVESTMENT CAST 
SAE 1020 


INVESTMENT i CASTING CO. 


Send for booklet 





ae, 319 CHESTNUT ST. (%& NEWARK 5, N. J. . 
industrial Di € CASTI NG, j al Cc. i CASTING ; 
producers 728 Kiser Street * Dayton 4, Ohio Precision Castings 
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CLOSE WEIGHT TOLERANCE 


continued from page 39 
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Certain parts which must remain in the cab must also 
move when the cab is tilted forward. One such part is 
the gear shift lever and the connecting transmission 
shaft. 

The bushing illustrated is used on the linkage which 
allows the gear shift lever to move with the cab when 
it is tilted, and still keep the transmission shift rod in 
alignment. There is a certain amount of lateral dis- 
placement which cannot be avoided. Means must be 
provided to compensate for this lateral displacement, 
hence the spherical bushing. There is no rotation in- 
volved; rather, the transmission shift rod slides through 
the bushing. It carries a spline or key, which rides in 
the keyway provided in the bushing to prevent any 
rotation. Lubrication is accomplished by a normal 
grease connection. 

Because of the service conditions for this part, the 
dimensional tolerances are considerably closer than are 
considered normal practice. The bore of the bushing is 
held to + .0015, as is the spherical diameter. The con- 
centricity is held to within .004 total indicator run-out. 
For a bushing of its size, these dimensional tolerances 
are quite close. 


The shape of the piece is such that it cannot be made 


© Gupendahle won peileras being cast in machined Gis. 


Controlling the fluidity of wax with variable thermostats on 
Sta-Warm model WV compound melters is all in the day's 
work at Precision Metalsmiths, Inc., Cleveland, Ohio. 


Here expendable patterns of wax (about 50% paraffin base) 
are made by pumping melted material directly from Sta- 
Warm melters into cast or machined dies through upright 
injection nozzles. 
Uniform heat under accurate temperature control provides 
soft or fluid wax as required. 
“Your Sta-Warm melters hold extreme accuracy in beat” re- 
rts R. H. Miller, President, Precision Metalsmiths, Inc. 
f you want to heat compounds waniform/y to close tolerances 
or solve unusual melting or dispensing problems, write 
Sta-Warm today outlining your requirements. No obligation. 


Sta Warm ELECTRIC CO. 


525 N. CHESTNUT ST RAVENNA, OHIO 
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PERMANENT 


MOLD CASTINGS 
by Moldcast 


Specialists & Leaders in the Field 


of Permanent Mold Casting 
e 


One of the Largest Organizations 
in the East Devoted Exclusively 
to Permanent Mold Casting 


Unparalleled Quality 
Excellent Delivery 


MOLDCAST PRODUCTS, INC. 


Pacific St., South — Newark 5, N. J. 
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Formerly 4 parts brazed 
together, NOW 


JELRUS INVESTMENT CAST 


IN ONE PIECE 
A470 1 SAVING! 


a More and more firms are 


finding JELRUS precision in- 
vestment castings the answer 
to significant savings—in tool- 
ing costs, set-up and machine 
time, scrap loss, and assembly 
time. Often JELRUS cast 
parts can be used as cast, 
with little or no further ma- 
chining. Look over your parts 
picture, and let our engineers, 
backed by 35 years experi- 
ence in investment casting, 
show you which parts can be 
JELRUS cast to save you 
precious time, money, ma- 
chining, and handling. 


Send us «a sample part or print for ferrous or non-ferrous alloys 


THE JELRUS CO., INC. 


136 -W. 52nd St New York 19, N. Y 
Precision Investment Casting 


GEAR RACK 
Operations Saved 
Stomping 

Sowing 
Screw Machine 
Milling 
Drilling 
Brazing 
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NEXT TO THE AIR ITSELF 


= 
_-> MAGNESIUM and 
ALUMINUM Die Castings 


Ranging from .015 thick automatic pilot parts to thick 
stressed landing wheels, Die Castings by LITEMETAL are 
not only light but tough and durable. Some of them are 
required to be virtually free of surface imperfections and 
internal porosity 


LITEMETAL is proud of the part i, plays in making 
America strong through air power. Whether the part is just 
a lid to keep the dust out or is a vital part in a fighter 
plane, LITEMETAL DICAST engineers are ready to assist in 
the selection of process, alloy and design. 


Die casting with these new light metal alloys offers to 
manufacturers greater opportunities to lower production 
costs and the weight of their products. Also, these metals 
allow more freedom of design and offer greater-scope in 
carrying out the designers’ ideas. In addition, these die 
castings save many man-hours of finishing time. 


Die Castings of magnesium or aluminum may offer you 
solutions to many of your cost and production problems. 


LITEMETAL DICAST, INC. is an organization of specialists — 
men thoroughly experienced in the casting and machining 
of magnesium and aluminum alloys — the new metals of 
structural design. 


Write today for literature and design information 
\ 7 


—— =” Quick action on inquiries. (A) 
LITEMETAL DICAST, Inc. 


A DIVISION OF HAYES INDUSTRIES 


WILDWOOD AVE JACKSON, MICHIGAN 


PLANT AND EXECUTIVE OFFICES 


925 
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in its final form exclusively by powder metallurgical 
processes. The spherical face, with its associated flats 
at each end of the bushing, are formed by machining 
after the part is sintered. The hole in the side for the 
grease connection also must be drilled after forming 
and sintering operations are completed. 

Even with these final machining operations, the cost 
is considerably less, due to reduced scrap loss and 
lowered labor charges, than would be its counter-part 
made of bar stock or bronze tubing. 

Special attention has been called to the rather unu- 
sual features embodied in the parts described. It is well 
to remember that applications of powder metallurgy are 
not limited to those parts where unusual conditions in 
shape, dimensional tolerances, or manufacturing pro- 
cedures are found. 

As a general rule, powder metallurgy finds its ap- 
plication through economy of manufacturing methods, 
but in the parts described above, there is the happy 
coincidence of economy and the ability to achieve the 
unusual. 


CARBIDE WAREHOUSE OPENED 

The Metal Carbides Corp. of Youngstown, Ohio has 
announced the opening of a sales office, warehouse and 
service plant at 20485 Van Dyke in Detroit, Michigan. 
The warehouse, under the direction of A. B. Christman, 
will carry the company’s line of carbide tools and car- 
bide strip, bar and tube stock. 








MODERN 


Precision Investment 


CASTING 


This is the modern tool for the manufac- 
ture of small intricate parts... vital for 
quick production on defense orders and 


essential for functional design. 


For complete equipment, all operating 
supplies, and advice on applying this 


process, eall on us, 


Send for our booklet, “Modern 


Precision Investment Casting.” 


ALEXANDER SAUNDERS & CO. 


Precision Casting Equipment & Supplies 


93 Bedford St.. WAtkins 4-8880 New York 14, N.Y. 
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A SPECIAL REPORT 





POWDERED IRON ROTATING 
BANDS: a report on the German wartime production. 


By M. T. VICTOR* 


UCCESSFUL foreign applications of rotating bands 
Si on projectiles from 20 m.m. up are worthy of 
consideration now, in view of the current efforts in 
this country along these lines. The majority of United 
States rotating bands were produced from Gilding metal 
or centrifugal cast copper, both strategic and scarce 
metals. 

Prior to World War II, the Germans had used similar 
metals for their rotating bands. However. the original 
idea of utilizing sintered iron rotating bands was ihe 
brain child of the firm of Hartstaff Metall A. G. of 
Berlin. Statistics captured by technical teams of the 
United States, indicate that at least one billion sintered 
iron rotating bands were manufactured in the war 
years. As a matter of fact, in the month of December 
1944, 2600 tons of iron powder were utilized for this 
particular application. 

In 1938, the German ministry of war became cog- 
nizant of the acute shortage of copper. They directed 
the Hartstaff Metall Aktiengessellschaft Akmatz to de- 
velop a process for the large scale production of iron 


powder for a powdered iron rotating band program. 


*Sales Manager, International Powder 
Metallurgy, Inc., Ridgway AY 
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A SPECIAL REPORT: GERMAN POWDERED IRON ROTATING BANDS 





In 1938, the entire German iron powder production 
was 300 tons per year. This increased as follows: 


1939 2,600 tons 
1940 3,200 tons 
1941 13,500 tons 
1942 27,200 tons 
1943 29,700 tons 
1944 32,800 tons 


This figure does not include carbonyl iron powder 
which was used for parts requiring special electrical 
and magnetic characteristics. 

It is obvious from the above figures that the impetus 
given powder metallurgy in Germany was due to the 
rotating band program. 

Let us take as an example, one of the plants produc- 
ing these parts. The Vereingte Deutsche Metalliwerke, 
A. G. at Neurod, N. R. Ettilingen, Baden. This plant 
had seven mechanical type presses of approximately 
34 tons; 13 rotary type.presses of approximately 20 
tons and two hydraulic type presses of 60 and 100 tons. 
With this equipment, this plant produced in 1943, 
26,029,840 twenty millimeter rotating bands; 4,883,160 
thirty-seven millimeter bands; 1,390,330 eighty-eight 
millimeter rotating bands. 

In 1944, it produced 50,371,900 twenty millimeter 
rotating bands; 8,498,250 thirty-seven millimeter ro- 
tating band; 2,495,190 eighty-eight millimeter rotating 
bands. This plant operated for two months in 1945, 
January and February, and produced 11,524,000 twen- 
ty millimeter rotating bands; 1,286,600 thirty-seven 
millimeter rotating bands, and 628,700 eighty-eight 
millimeter rotating bands. In addition to the above 
rotating bands, during the period from January 1943 
to February 1945, this plant also produced on an aver- 
age per month 1,892,490 porous bronze and porous 
iron bearings; 4,182,954 other parts and 166,019,000 
bullet slugs. 

The other parts listed above besides iron bushings 
were iron and steel rifle and revolver parts. The bullet 
slugs were of a type that were used on service revolvers. 

This company had also progressed to the point where 
they were producing powdered steel components for 
ordnance equipment. 

It is interesting to note that prior to the war, this 
company had produced bronze bearings from a mixture 
of 90 per cent copper and 10 per cent tin. During the 
war, the tin content was reduced to 8 per cent with 
satisfactory results. 


U. S. IRON POWDER 
PRODUCTION COMPARED 

Let us take a moment to compare powdered iron 
production in the United States with the figures pre- 
sented above for the German production. Below are 
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listed figures in net tons on iron powder shipped in 
the United States for the years 1943 through 1950: 


1943 2,135 
1944 1,720 
1945 1,950 
1946 2,485 
1947 3,115 
1948 3,520 
1949 3,235 
1950 4,125 


It is very evident in comparing the figures of German 
iron powder production, 32,800 tons, with our 1950 
production of 4,125 tons, that before a powdered iron 
rotating band project could start, steps must be taken 
to increase production of iron powders. We might add 
that more powder is imported into the United States 
from Sweden than is produced here. Within the last 
few months, iron powder produced in Germany has 
also become available to this country. 

The imported powder would not be a very stable 
source in the event of hostilties, therefore, it would be © 
to our best interest if steps could be set up to increase 
our iron powder production. 


EXTREME WEAR ON EQUIPMENT; 
DEVELOP OTHER METHODS 


In Germany, in 1938, the ministry of war cooperated 
with Hartstaff-Metall Aktiengesellschaft Hametag to 
develop a process for the large scale production of iron 
powder by crushing. 

The largest quantities of German iron powder were 
produced by the Hametag process which is crushing. 
The German Government authorized and financed the 
installation of this process at approximately 20 various 
plants in Germany. The largest producers were the 
Herman Goring Werkes. This company had large fac- 
tories at Salzgitter and Helmstadte. Their total monthly 
production was between 1600 and 2400 tons. They had 
a total of 800 mills and each mill produced on an av- 
erage of two to three tons per month. 

In 1940, the Hametag crushing process utilized 
finely divided iron wire as raw material. There was 
sufficient raw material at the time to meet the military 
demands for iron powder, but later on in 1942, as de- 
mands increased to 3,000 tons per month, it was nec- 
essary to relax specifications in order to permit the use 
of a larger percentage of the powders being produced. 
This increase in tolerance doubled the production ca- 
pacity by reducing the scrap. 

Another problem at that time was the frequent shut- 
down of the mills due to the extreme wear on the equip- 
ment. The hammers in the mills were fabricated from 
a steel that required much manganese alloy. It became 
more apparent that other processes besides Hametag 
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must be developed in order to provide sufficient iron 
powder to meet the increased demand as the war pro- 
gressed. As a matter of fact, the German war ministry 
had at one time considered replacing the Hametag 
process entirely. 

Some of the processes developed to replace the Hame- 
tag method of production are listed below. 

The Deutsche Pulvermetallurgische Gesellschaft of 
Frankford developed a process of producing iron pow- 
der from a molten iron. The molten iron was atomized 
by a rapidly rotating bladed disc. The globules of molten 
metal were congealed in water or some other liquid. 
Each machine of this type produced about one ton of 
iron powder per hour. This process produced approxi- 
mately 1800 tons in 1944, At the end of the war, plans 
had been made to increase the output to 24,000 tons 
by licensing other companies to use this process. 

Another process was developed by Vogt and Com- 
pany who had plants in Berlin and at Erlau. As a raw 
material, they used sponge iron imported from Ho- 
ganaes, Sweden. This is the same type of powder im- 
ported into this country at the present time. Their 
process was to crush the powder in machines especially 
developed for this process. Their production was ap- 
proximately 2,000 tons in 1944. At the end of the war, 
their plant production was at a rate of 6,000 tons per 
year. 

The Herman Goring Werkes at Linz had developed a 
special process whereby they reduced mill scale with 


MOGULLIZER 


Eliminates Leaky Castings 


If your contract calls for impregnation, or if 
your production castings leak or weep and will 
not hold pressure, investigate our Mogullizing 
system—a high vacuum and pressure method of 
sealing castings. Models to meet your require- 
ments. 

Any standard impregnating material can be 
used but for top efficiency we recommend our 
Mogul Cast Seal. 

Prompt deliveries. 


Write today for full details 
on the Mogullizing system. 
METALLIZING COMPANY OF AMERICA 
3520 W. Carroll Avenue + Chicago 24, Ill 
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Our Expansion Benefits YOU! -- 


for your 


PRODUCTION CAPACITY INCREASED 400%, 
that's our proud announcement. As LEADER °IN 
PRECISION INVESTMENT METALCASTING we 
rapidly outgrew our old location at 6511 Cedar 
Ave., in Cleveland—all within 5 short years which 
was jam-packed with research, pre-eminent experi- 
ence in successfully working with more than 125 
alloys, designing and building many pieces of new 
and improved equipment, advancing in know-how 
and developing our engineering and processes of 
manufacturing small and intricate parts to exacting 
requirements. Serving over 150 national industrial 
concerns. 


precision investment metal castings 


Today, ni wang METALSMITHS, Inc., is located in our new, 





Aditi 


, modern buildings, stocked wi'h many, many pieces of new and 
; 





You can't name an industry where our pre- 
cision investment cast parts aren't applicable 
to great advantage. Just examine your 


We now have the facilities for serving our old 


customers even better, as well as having the expanded capacity to serve 
new customers. VISIT US — SOON! 





OWN requirements. We'll help you by simplifying your engineering of small parts, reducing or eliminating machin- 
ing, improving structural design, providing the EXACT alloy, and also SAVING YOU MONEY. Fast service, tool 


To solve your parts problem contact us direct — or our representative nearest you. 


James N. Urown, Frank M. Gray Co., John D. Lebb, cae 
328 E. Liberty St., 29 Rutgers Place, > 942 Main St. 183 Howard 

Medina, Ohie. River Edge, N. J, Milwaukee 3, Wis. ee 3, Conn. So Francisco 3, Calif. 
Burt W. Dreyer Robert ©. Kieindinst age Co., . M. Schafer, Ff. ve og Ce., R. W. Westestt, 

714 West — ‘Bive., 1200 Niagara Ave., co Sia-tiet St.. es. 4th Ave. 21501 Kingsville, 

Los Angeles (5, Calif. Buffalo 13, N. Y. Rock Island, tt. Seattle. wash. Detroit 24, Mich. 


PRECISION METALSMITHS, Inc., 1081 E. 200th St., Cleveland 17, Ohio 
Telephone KEnmore 1-9100 


0. E. Pfannkuch & Co, . P. Wooldridge Co., 
t., 
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A SPECIAL REPORT: 

coal. This process was late in being 
developed and production was started 
in 1944 with an output of only 600 
tons. This company had planned pro- 
duction of 9,000 tons for 1945 when 


the war ended. 





A very interesting method of pro- : 
ducing iron powder was developed 
by Mannesman at Duisburg, Huck- 
ingen. Their process was similar to 
DPG’s except that their molten iron 
was atomized by means of steam or 
compressed air. Their advantage was 


that they were able to use a raw iron 


Complete facilities plus modern production ; pes pe ae 
methods enables you to get high quality labora- of high carbon content. Their iron 
tory controlled zinc alloy which complies with powder was subsequently annealed 
ASTM and SAE specifications. Users of CERTIFIED thereby reducing the carbon content. 
receive prompt and dependable service for In 1940, this process produced 360 
their requirements. 


ton. At the end of the war, their pro- 
duction had scheduled 12,000 tons 
for the year of 1945. 

During the last year of the war, 
Eisen and Metall A.G. at Eisen had 
developed a process of recovering 
iron powder from the scrap pressings 


which they received from the com- 





panies who produced rotating bands 


from iron powder. In their first year 





of operation, 1944, their output was 
2400 tons. Their production was con- 
trolled by the amount of bands put 
out by this process. 

The details of producing rotating 
bands from powdered iron might be 
of interest. Many previous articles 
have dealt with the various steps used 
in this country, for the production 
of powdered metal parts. It is needless 
to repeat these steps, however, it 


might be well to go into more detail 





} is Believing and although they are 

_ tarely seen by any but mechanics, oil pump 
housings are a very important part of the 
engine of your car. FORT" precision cast- } 
ings are used for this important job because Their iron powder was all received 
they are perfectly engineered, thus are from outside sources. Each batch was 
durable, light in weight and require a kept separate in silos designed for 
minimum of machining. that purpose. The type of powder they 


| on what processing was used for the 
rotating bands. The process used by 
the DPG plant at Frankford will be 


described here. 


used was in an unannealed state. In 


order to secure the maximum good 
molding characteristics, it was neces- 
Three types of oil pump housings ‘ an avg - luce the i | T 

\ esa by “PORT ‘ sary to reduce the iron powder. This 


4  5e operation was carried on in a con- 





tinuous type electric furnace at tem- 


FORT DIE CASTING CORP, | ® mse 
EE a 


MARYSVILLE, MICHIGAN A hydrogen atmosphere was the 
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maintained at maximum temperatures 
for about 21% hours. It was then 
passed through a water cooled cham- 
ber to reduce temperature to a point 
where it could be handled. In the re- 
ducing operation, the powder tended | / 9ae 5 

to adhere together and it was eces- a 

sary to reduce the lumps to powder | [7977 

again in a mill. The mill was operated | | 7 ALUMI os UB 
in conjunction with a vibrating 
screen of about 150 mesh which sep- y ‘DIE CASTING ALLOYS © 
arated the larger uncrushed particles. 4 

These particles were then passed 

through the mill again or through ] Aluminum alloys produced under quality controlled methods 
another mill. \ are specially designed to meet your die cast permanent mold 


The powders, as received from the 5 of sand casting requirements. 
vibrating screen, were mixed in a ma- ‘. 





For prompt dependable deliveries of quality aluminum in 
\ any quantity, write to 


chine with a folding action in order to 
mix the large and small particles 
properly. 

The powder was then placed in 


containers and conveyed from there ALUMINUM ro" laebal ic 


to the hoppers on the molding presses. 
These powders were fed from the & REFINING C O., INC. 
hopper directly into the die cavity by “ice 

an agitating action. The die cavity 
was of a predetermined length and 








was adjustable to compensate for the 
different density of the powders used 








QUALITY 
CASTINGS 


BRASS - BRONZE - ALUMINUM 


in a wide variety of alloys 
* 


PRECISION CASTINGS 
Produced in Plaster Molds 


Minimum Machining Required 


3 \NCE 1 1903 
CASTING FOR ECONOM! 


Co., INC. 
626 Fenimore Road 


Momaroneck, New York 


ee 
STROH DIE MOULDED CASTING CO. |7, 


525 E MICHIGAN ST MILWAUKEE 2 W 
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ZINC and ALUMINUM 
DIE CASTINGS 


© The largest and most modern 
equipped die casting plant in the 


New England States. 


Chas. W. Ohse 


President 


NEW ENGLAND DIE CASTING CO. 


445 FRONT AVENUE © WEST HAVEN, CONN. 
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FOR 

SMALL F 
DIE 

CASTINGS 





RECOVERY 
2 INC, 
Fort Recovery, Ohio 


FOR DEFENSE CONTRACTS — 
You'll be surprised at our ef- — 
ficiency and economy in fast 


ings ‘and brase or bronze — . 
castings. a 
WRITE TODA y, sending your sam- 
ples or blueprints, for our quotations! 
FORT RECOVERY INDUSTRIES, INC. 
Re, Fort Recovery, Ohio 
For further information circle No. 29 on the Reader Service Card. 
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so that the molded briquettes wouid 
be of a uniform density and weight. 

Pressure of approximately 16 tons 
per square inch was then placed upon 
the top and bottom rams. The molded 
briquette was then ejected by the 
bottom ram. The powder fill had been 
made at approximately a ratio of three 
to one. The briquette was sufficiently 
strong to withstand handling. The 
molded briquettes were then packed 
in iron boxes and taken to the next 
stage of the process which was the 
sintering or baking operation. 

In the sintering operation, the parts 
were held at temperatures of about 
2190 F. for about 244 hours. The 
sintering furnaces were electrically 
heated and contained reducing at- 
mosphere. It required approximately 
five hours for a batch to pass through 
the sintering operation and be cooled 
to a workng temperature. The rotat- 
ing bands were then dumped from the 
iron boxes. Many of them stuck to- 
gether, but they could easily be 
separated by hand. 

The next stage in the operation was 
to impregnate with paraffin wax 
which was held at a temperature of 
230 F. This operation was performed 
on a special apparatus in which a 
conveyor belt dipped the parts into 
the hot paraffin. 

During the sintering operation, a 
certain amount of distortion took 
place in the rotating bands. Most of 
this distortion was in the form of 
shrinkage. To correct this discrepancy, 
parts were sized in punch presses by 
passing a pin through several rings. 

The last stage was an inspection of 
both the inside diameter and thickness. 
It was at this stage that physical 
characteristics of the bands were de- 
termined. The rings were then packed 
in boxes and shipped to the projectile 
factory. Here they were placed on 
projectiles by automatic machines. 

The final operation was a machin- 
ing operation on the outside diameter 
to bring it within the required toler- 
ance. 

In another plant owned by DPG, 
great quantities of rotating bands 
were produced and a slightly different 
process was utilized. This plant pro- 
duced a small type band. Their entire 
production used Hametag powder. 
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With this type of powder, their re- 
ducing or annealing process took 
place at a temperature of 1830 F. Also, 
in order to reduce die friction in the 
molding process, .5 per cent powdered 
wax was mixed with the powder after 
annealing and before molding. 

Smaller size rotating bands were 
made on rotary presses. This type of 
press had from 13 to 21 stages and 
production was phenomenal. These 
special rotary presses had control 
gauges to control the weight and 
thickness of the band. Using the 
Hametag iron, the compacts could be 
sintered at temperatures as low as 
1830 F. in a pure hydrogen atmos- 
phere. In this branch plant, they used 
gas-fired instead of electric-fired fur- 
naces. 

It was also found that loose powder 
adhered to the bands and in order 
to remove this powder, after sintering, 
it was necessary to tumble the sin- 
tered bands. This also tended to sep- 
arate bands which adhered to one 


another in the sintering operation. 





Scale —%”" = 


MACHINING 
WERe_E COM 


BY 
PARTS py 


WAX PROCESs 


Machined? or Cast 


PRECISION INVESTMENT CASTING 


® cast centrifugally 


® models and molds made by us 


® non-ferrous only 


© sample delivery three weeks 


from receipt of order 


Send blueprints or samples today for prompt quotations. 
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AS ONE of the oldest estab- 
lished wax and compounds 
manufacturers we invite your 


inquiries on casting waxes. 


If none of our standards meet 
your requirements, we can 
build one to your specifica- 


tions. 


We have the staff, the experi- 
ence and equipment for test- 
ing and manufacture, to serve 
you efficiently from one pound 


to a carload. 








THE LOW COST 
-HIGH SPEED 
A.B.C. DIE CASTER 











— ZOPHAR MILLS, inc 
112-130 26th Street, 
Brooklyn 32, N.Y. 
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@ Get economical high speed production of extremely 
accurate lead, tin and zinc alloy die castings of ONE 
POUND or less with the new A.B.C. die caster. Here’s 
a money saving die casting machine which eliminates 
the costly production of small die castings on large 
die casting machines. 

The A.B.C. is easy to set up and operate. Its lightning 
production speed makes inexpensive single cavity 
molds practical and profitable. Its rugged construction 
insures trouble-free, efficient operation. 


Write today for complete details in Bulletin PMM-9. 


Visit our booth G 127 at the National 
Metal Exposition 


Standard equipment 
includes: 


AUTOMATIC TIMING 


CALIBRATED TEMPERA- 
TURE GAS CONTROL 


GAS BURNERS 

DIE BLOCKS 

AIR REGULATOR 

FILTER 

OILER 

SAFTEY SHOT INTERLOCK 


DIE CASTING MACHINE COMPANY 


339 W. 112TH PLACE 


CHICAGO 28, ILL. 
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The Most Complete 
and Modern 
Die-Casting Facilities 
in New England 





Our latest type high pressure 
Lester Phoenix machines insure 
precision low-cost castings. 
You can depend upon our proven 
know-how to design and develop 
your most intricate castings. 


Ask to have the Mason represent- 
ative call, or send us your prints. 
Our Engineering department will 
give every request, whether large 
or small, conscientious prompt 
attention. 


L. E. Mason is an approved source 
for America’s leading manufacturers. 





Using a rotary press, a greater dis- 
crepancy was found in the weight of 
the small rotating bands. It 
therefore necessary to pass all of the 
sintered 


was 
bands through automatic 
weighing machines which segregated 
the parts into various classes. 

These small bands were also sized 
to bring them back within the dimen- 
sional tolerarices. However, the sizing 
operation tends to work-harden the 


part. It was therefore necessary to re- 


tion which was performed in the same 
furnaces as used for sintering with 
the identical reducing atmosphere. The 
parts were again tumbled to again re- 
move powder particles which adhered 
to the parts. 

At that time, 
evident. 


a corrosion condition 
This was overcome 
bands 


and 


became 
by passing the completed 


through bonderizing machines 
then dipping in cellulose varnish. This 


last process left a thin film of varnish 








L. E. MASON CO. 


36, MASS 
Established 193 


Pree 
BOSTON 
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lieve stresses by an annealing opera- on the bands. 


This Booklet Explains 
Why We Merit Consideration 
For Your Defense 


DIE CASTINGS 


eae 


hetdtaz YG 


‘Please send for 
a-copy today! 


ADVANCE TOOL and DIE CASTING CO. 
[Z 
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3764 NORTH HOLTON STREET 


MILWAUKEE 12, WISCONSIN 











For Faster, More Accurate Wax Pattern Production 


@ Safest machine of it's @ Produces accurate 


type . waxes with single or 
- i _ rubber or multiple cavity molds 
@ Fingertip thermostatic @ Non-porous and denser 
control castings 


Here is the finest, most efficient, 
machine of it’s kind 
streamlined, precision 
ally guaranteed. 
Wax Injector, 


and economical 
designed. Beautifully 
balanced, and uncondition- 
Latest model Finelt Universal 
Complete with thermometer. 


ever 


See your dealer or inquire direct 


AROFINE PRODUCTS COMPAKY 


42 WEST 48TH STREET, NEW YORK 19, WN. Y. 
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continued from page |4 No. 98. BARREL FINISHING with 
No. 102. SELECTION OF SELF- compounds manufactured by the Min- 
TAPPING SCREWS is aided with a nesota Mining & Mfg. Co. is covered 
screw-size wall chart, a “why, where in a booklet published by the com- 
and when” booklet and an engineer- pany. The booklet shows typical metal 
ing standards booklet, all offered by _ parts before and after barrel finishing, 
the Parker-Kalon Corp. and makes recommendations for the 
No. 103. GRINDER MILLERS made proper grade of compound to be used. 
by the Precise Products Co. can be No.57. ADVANTAGES OF POW. 
attached to lathes and other machine DERED METAL PARTS and infor- 
tools. Details of the tools, which can mation on how they are produced are 
be used for grinding, milling, micro- contained in literature offered by the 
finishing and polishing, are given in Plastic Metals Division, National Ra- 
literature offered by the company. diator Co. 


with Quality 
ALUMINUM & ZINC 
Die Castings 


Our fully-equipped plant 
is now serving some of 


the nation's largest 
manufacturers from the 4 Designing 
Great Lakes to the Gulf : . 


Engineering 
Trimming @ Machining 


Die Making ® Die Casting 
Plating © Assembling 


WRITE FOR CATALOG 


TRI-STATE DIE CASTING CORP. 
HENDERSON, KENTUCKY 
Chicago: 176 W. Adoms St. . New York: 12 E. 41st St. 
Los Angeles: 10583 Holman @ Detroit: J. Simmons, 4697 Lakewood 
Affiliate of Tri-State Plastic Molding Co., Inc. 


e 
Die Making 
Metallurgical Control 
° 
Most modern Die Casting 
Equipment 


Yee 


a Complete machining 
= = we Oe ee ee a a SS SF eS ee ee ee ited i 
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assembly facilities 
MACHINES We invite inquiries 


for concerning all 


Hand, Air or Hydraulic Die Casting problems 
Operation 


Built to suit your requirements Ss T E WART 
Send complete specifications D IE c A Ss TIN ¢ 


so we can quote prices and 








ion of 


deliveries. 


STANDARD MACHINERY CO. 


Grend Rapids 4, Michigan 


t-Warr 
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ADVERTISER 


A.B.C. Die Casting Machine Co. 
Abbott Ball Co. 

Accurate Die Casting Co. 
Acromark Co. 

Admiral Die Casting Corp. 
Advance Pressure Castings, Inc. 
Advance Tool & Die Castings Co. 
Ajax Engineering Corp 

Alloy Casting Co. 


Almco Div., Queen Stove Works, Inc.Weston-Barnett, Inc 


Alumicast Corp. 

Aluminum Permanent Mold Co. 
Aluminum Smelting & Refining Co. 
American Zinc Sales Co. 

Amplex Mfg. Co 

Apex Smelting Co 

Arofine Co. 

Arwood Precision Casting Corp. 


Atlantic Casting & Engineering Corp.Wehner Advertising Service 


Badger Die Casting Corp. 
Bart Laboratories Co., Inc 
Bellows Co. 


Central Die Casting & Mfg. Co., Inc. 


Certified Alloys Co. : 
Cincinnati Die Casting Co. 
Cleveland Automatic Machine Co. 


Cleveland Hardware & Forging Co..Kohorn Advertising Agency 


Dollin Corp. 
Dumore Co. 


Ekstrand & Tholand, Inc 
Enthone, Inc. 


Federal Die Casting Co. 
Formax Mfg. Co 

Fort Die Casting Corp. 

Fort Recovery industries, Inc. 


Cc. M. Grey Mfg. Co 
Gries Reproducer Corp. 
Henning Bros. & Smith, Inc. 
Hoover Co. 

Hydraulic Press Mfg. Co. 


Illinois Precise Casting Co 


International Nickel Co., Inc. 


International Powder Metallurgy Co. 


Investment Casting Co 


Jelrus Co., Inc. 
Kaiser Aluminum & Chemical Corp. 
Kux Machine Co 


Lester-Phoenix, inc 
Lindberg Engineering Co 
Litemetal Dicast, Inc. 


Maas & Waldstein Co 
Madison-Kipp Corp. 
Marvel Engineering Co 
L. E. Mason Co. 
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Metallizing Company of America 
Miller-Taylor Tool Co 

C. H. Milles Foundry Co. 
Milwaukee Die Casting Co 
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Mitchell-Bradford Chemical Co 


Moldcast Products, Inc 
Monarch Aluminum Mfg. Co 
Mt. Vernon Die Casting Corp. 


National Spectographic Laboratories, 
Inc. 


New England Die Casting Co 
Newton-New Haven Co 


Oakite Products, Inc 


Pangborn Corp 

Paragon Die Casting Co 

Parker White-Metal Co. 
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Powdered Metal Products Corp 
Precise Products Co 
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Pressure Castings, Inc 

Pre-Vest, Inc. 


. National Radi- 


Racine Die Casting Co 
Radio Cores, Inc. 


St. Joseph Lead Co 
Salem Tool Co. 
Alexander Saunders & Co 
Schultz Die Casting Co 
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Standard Machinery Co 
Sta-Warm Electric Co 


Stewart Die Casting Div., 
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Stroh Die Moulded Casting Co 
Stroman Furnace & Engineering Co 
Superior Die Casting Co 


Stewart- 


Tri-State Die Casting Corp 
Twin City Die Castings Co 


U. S. Reduction Co 
Universal Die Casting Co 


Van Dorn Iron Works Co 
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Yoder Die Castings, Inc 


Z&H Mfg. Co 
Zophar Mills, Inc 
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OILITE Finished Machine Parts 


give you these important advantages: 


@ Quick delivery 


® No tooling program 


@ Low price 


@ Release of skilled manpower 


® Conservation of strategic materials 


ALTERNATE MATERIAL 

Oilite gives you a dependable 
alternate for bronze, brass, alumi- 
num, cast iron, steel, and plastics. 


MACHINING ELIMINATED 

Oilite processes help you elimi- 
nate as many as twenty-four 
machining operations. 

SIMPLE TOOLING 

Oilite products require little tool- 
ing; saving you floor space, jigs 


and fixtures, skilled manpower, 
and time. 

UNDUPLICATED EXPERIENCE 
Oilite engineers pioneered iron 
powder metallurgy; their experi- 
ence of more than twenty years, 
and Ojilite’s broad facilities are at 
your disposal. 

OINITE FERROUS-BASE BEARINGS 
Heavy duty, oil hion, self-lubricating 
Excellent for replacing your non- 
ferrous units of solid material. 





Oilite representatives and field engi- 
neers ore located throughout the U. $ 
and Canada. You ore invited to contact 
the field engineer in your district or write 


the home office 


AM PLEX MANUFACTURING COMPANY 
Cubailing, of Cagelbs Coyp 


ETROIT 31, 


oration 


MICHIGAN 


Besides Field Engineers, Supply Depots, too, are maintained 
in Principal U. S. and Canadian Cities. 


Q Noto to Exccictiness 


Some facts about 
Oilite Products 


Essentially, Oilite metal powder 
products constitute a new series 
of metals—each formulated to do 
a specific job. When used as re- 
placements for tin, aluminum, 
copper, and other strategic mate- 
rials, they often become perma- 
nent replacements 

Forexample, on any unit where 
motion occurs, Oilite provides the 
otherwise unobtainable feature of 
self-lubrication 

As withany other new material, 
habitual specifications should 
often be reviewed when consider- 
ing Oilite finished machine parts. 
To illustrate, designers using cold 
rolled steel, may automatically 
apply the strength specifications 
of that material. The engineer, 
however, knows that strength as 
low as 40° of steel is satisfactory. 

Another advantage of Oilite is 
its broad range of physical prop- 
erties. Thus, when high stresses 
exist, Oilite engineers specify the 
correct material necessary to 
meet the requirements. 

When production, including 
mass quantities, must be reached 
in record time, Oilite bearings 
and finished machine parts may 
provide you with an excellent 


reservolr. 


ppm 


President 


OILITE 


PRODUCTS 


OILITE PRODUCTS: 

Heavy duty, oil-cushioned, self-lu 
bricating bearings and finished ma 
chine parts in ferrous and nonfer 
a ei 
filters. Friction units. Self-lubricat 
ing cored and bar stock 
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Thousands or Millions.... 


ALUMICAST can produce quality castings 
\g in quantity, exactly to your specifications 


Let ALUMICAST give you a helping hand with your 
casting problems. You’ll be agreeably surprised with the 
results if you ask our nationally recognized authorities 
in research, metallurgy, engineering and production to 
put their know-how to work for you. 

Here at ALUMICAST, we have the most modern 
laboratory and production equipment to make permanent 
mold and die castings in aluminum or magnesium. Every 
step, from ingot to casting, is rigidly regulated. The 
quality of ALUMICAST castings is outstanding because 


INU. VPC 


ALUMINUM and MAGNESIUM PERMANENT MOLD and DIE CASTINGS 


of expert scientific control. This value, we call “E.S.C.”, 
is of great importance to you. It helps make good 
products better. 

No matter where you are located, you are cordially 
invited to consult us about your casting requirements for 
civilian or defense needs. We have sales engineers and 
representatives in leading cities. If you do not know 
the name of our man nearest you, write direct to us. 
ALUMICAST CORPORATION, 1523 N. Kilpatrick 
Avenue, Chicago 51, Illinois. 


' \ 

re Eg 

E. S. ‘s 
EXPERT 


SCIENTIFIC 
CONTROL 
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